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LETTER  OF  TRANSMITTAl 


Smithsonian  Institution, 
Bureau  of  American  Ethnqlooy, 
Washinffton,  D.  C,  September  27,  1895. 
Sir  :  I  have  the  honor  to  submit  ray  Sixteenth  Annual  Report 
as  Director  of  the  Bureau  of  American  Ethnology. 

The  first  part  consists  of  an  exposition  of  the  operations 
of  the  Bureau  for  and  during  the  fiscal  year  ending  June 
30,  1895;  the  second  part  consists  of  a  series  of  papers  on 
anthropologic  Bubjects,  prepared  by  collaborators  to  illustrate 
the  methods  and  to  set  forth  the  results  of  the  work  of  the 
Bureau. 

I  desire  to  express  my  thanks  for  your  constant  support  and 
your  wise  counsel  relating  to  the  work  under  my  charge. 
I  am,  with  respect,  your  obedient  servant, 


VA^^^yy^cUO 


>^  Director. 

Honorable  S.  P.  Langley, 

Secretary  of  tfie  Smithsonian  Institution. 
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SIXTEENTH  ANNUAL  REPORT 

BUREAU  OF  AMERICAN  ETHNOLOGY 

By  J.  W.  Powell,  Director 


INTRODUCTION 

Researches  relating  to  the  American  Indians  were  continued 
throughout  the  fiscal  year  ending  June  30, 1 895,  in  conformity 
with  law. 

The  end  of  research  is  the  discovery  of  relation.  The  rec- 
ognition of  relation  is  knowledge.  The  final  relations,  toward 
which  all  knowledge  tends,  are  those  connecting  intelligent 
man  with  the  universe  of  which  he  forms  a  part 

Knowledge  pragresaes  not  only  by  extension  but  also  by 
intension;  i.  e.,  as  the  field  extends,  so  also  knowledge  becomes 
mcfre  definite,  more  significant,  more  useful,  and  in  every  way 
closer  to  the  intelligent  being.  So  knowledge  begins  with 
the  remote  and  proceeds  toward  the  near.  The  stars  were 
studied,  and  first  astrology  aud  afterward  astrouomy  came; 
the  remoter  lands  were  explored,  and  geography  arose;  gems 
and  rare  earths  were  examined,  and  first  alchemy  and  then 
cliemistry  developed;  im|>orted  and  unusual  plants  at  first  aud 
afterward  common  jilants  were  investigated,  and  botany  grew 
up;  animals  were  subjected  to  research,  and  zoology  became 
a  science;  mountains  and  mines  and  afterward  local  rocks  and 
soils  were  studied,  and  geology  was  organized;  last  of  all, 
mankind  came  to  be  investigated  in  their  various  aspects,  and 
anthropology  came  into  being.     Throughout  this  history  the 
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field  of  recognized  relation  constantly  expanded,  yet  still  more 
importantly  the  recognition  of  relation  gradually  became 
definite  and  approached  nearer  and  nearer  to  the  knower. 
Even  within  anthropology  the  same  course  has  been  extended; 
at  first  man  was  considered  an  animal,  while  the  essentially 
human  attributes  were  ignored;  but  gradually  these  attributes 
were  recogijized  and  combined  under  demonomy,  or  the  great 
science  of  humanity,  as  set  forth  in  the  last  report  In 
demonomy  the  relations  recognized  are  numerous  and  com- 
plex, comprising  as  they  do  all  those  recognized  in  the  earlier 
sciences,  together  with  many  others;  yet  it  has  been  found 
inexpedient  properly  to  define  the  races  and  peoples  of  the 
world,  including  the  tribes  of  America,  without  analj-sis  and 
synthesis  of  these  relations. 

The  multifarious  relations  of  mankind,  among  each  other 
and  with  the  cosmos,  are  best  expressed  in  terms  of  activities, 
or  activital  products.  On  examining  the  activities,  it  is  found 
that  they  are  modified  by  time  and  conditions,  i.  e.,  that  they 
are  at  once  products  and  prototypes  of  development;  and 
clear  indications  are  found  that  they  were  originally  adaptive 
and  undifferentiated,  though  they  are  now  purposive  and  fairly 
differentiated  among  the  known  peoples  of  the  earth,  especially 
the  higher  races.  Although  these  activities  are  so  closely 
inteiTelated  as  to  be  interdependent  (e.  g.,  just  as  chemistry 
and  geology  are  interdependent),  they  fall  naturally  into  five 
categories;  and  each  category  may  justly  be  regarded  as  con- 
stituting the  objecit  matter  of  a  science.  Accordingly,  the 
great  science  of  demonomy  comprises  five  subsciences,  each 
so  comprehensive  and  important  as  to  take  rank  with  tlie  older 
sciences.  The  five  categories  of  activities  may  be  character- 
ized briefly  and  in  some  measure  provisionally : 

1.  The  primary  activities,  whicli  root  in  vital  processes,  are 
connected  with  pleasurable  sensations.  They  arise  in  a  certain 
order;  among  known  primitive  peoples  they  appeal  chiefly 
to  the  senses,  and  among  more  advanced  peoples  they  appeal 
more  largely  to  the  emotions,  fixed  sentiments,  and  intellectual 
qualities;  they  mature  in  the  fine  arts  or  estlietics,  primitive 
and  advanced,  which  need  not  now  be  characterized  in  detail. 
The  science  of  these  activities  has  been  more  or  less  clearly 
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recognized  duriiig  recent  years;  it  ir*  commonly  called  esthe- 
tology,  and  this  designation  is  acceptable. 

2.  Intimately  connected  with  the  primary  activities,  and 
also  rooting  in  vital  processes  though  becoming  dominant  only 
by  organization  tlirough  exercise  and  volition,  there  are  others 
connected  with  physical  well-being.  These  activities  also 
arise  in  a  certain  order  which  need  not  now  be  developed; 
they  mature  in  arts  of  welfare,  or  industries.  The  science  of 
industries  has  long  been  recognized  more  or  less  clearly,  and 
is  acceptably  known  as  technology.  Both  esthetics  and  indus- 
tries, originating  as  they  do  in  vital  processes,  are  primarily 
individual,  though  they  become  collective  through  combination 
with  higher  activities. 

3.  The  activities  of  the  third  category  pertain  to  collective 
relations.  Initially  they  are  connected  with  consanguinity, 
and  later  with  affinity  on  whatsoever  basis;  among  savage 
peoples  they  are  expressed  in  the  organization  of  family  and 
clan;  among  barbaric  peoples  they  are  expressed  in  the  family, 
gens,  and  tribe;  and  among  more  advanced  peoples  in  the 
family,  state,  nation,  and  alliance,  with  their  various  ramifica- 
tions. These  essentially  collective  activities  root  in  biotic  proc- 
esses, chiefly  reproductive,  and  mature  in  government.  By 
some  they  are  regarded  as  constituting  the  essential  attributes 
of  mankind,  and  have  been  combined  and  discussed  under  the 
designation  of  sociology;  this  name  is  acceptable,  though  it 
seems  preferable  to  restrict  its  use  to  the  branch  of  demonomy 
best  recognized  when  it  was  coined;  thus  employed,  sociology 
may  be  defined  as  the  science  of  collective  control,  or,  more 
briefly,  the  science  of  governments. 

4.  The  activities  of  the  fourth  category  are  essentially  col- 
lective and  artificial;  they  are  connected  with  expression, 
pantomimic,  oral,  and  graphic.  These  activities  also  arise  in 
a  certain  order  with  human  development,  as  has  been  made 
known  largely  through  researches  in  the  Bureau,  This  order 
need  not  now  be  set  forth  in  detail,  though  it  may  be  noted 
that,  since  the  activities  of  language  are  essentially  demotic, 
their  course  of  development  is  unlike  that  of  living  oi^anisms, 
and  may  be  characterized  as  involutionary  rather  than  evolu- 
tionary— i.  e.,  the  lines  of  development  are  convergent  rather 
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than  divet^Dt  as  among  animals  and  plants.  These  activities 
may  be  combined  as  languages  or  arts  of  expression;  a  part 
have  long  been  recognized  as  linguistics  or  philology;  and. 
although  the  latter  term  is  not  wholly  unobjectionable,  it 
would  seem  best  to  adopt  it,  with  enlarged  definition,  and 
apply  it  to  the  fourth  science  of  humanity. 

5.  The  activities  of  the  fifth  categorj'  represent  the  integra- 
tion and  summation  of  all  the  other  activities;  they  are  essen- 
tially intellectual  and  grow  out  of  the  interaction  of  intelligent 
beings  among  each  other  and  with  the  cosmos.  Tliey  com- 
prise inferences,  conclusions,  abstractions,  beliefs,  and  all  other 
forms  of  knowledge  or  pseudo-knowledge;  they  arise  in  a  cer- 
tain order  which  is  of  great  significance,  but  which  need  not 
here  be  detailed;  they  mature  in  that  definite  and  comprehen- 
sive knowledge  which  is  called  science.  These  activities  are 
so  many-sided  and  ill-recognized  that  they  have  not  been 
combined  hitherto,  and  are  not  named  in  the  vernacular;  their 
products  may  perhaps  best  be  denoted  as  opinions.  It  is  to 
be  observed  that  the  principal  acti\'ities  connected  with  opin- 
ions are  (1)  instruction  and  (2)  acception,  both  of  which  are 
essentially  collective  and  pertain  to  the  individual  only  as  a 
member  of  the  group.  The  science  of  opinions,  including  the 
activities  of  promulgation  and  acception,  may  be  called  sophi- 
ology  (ao(pt'a,  knowledge,  and  Xdyo?,  discourse). 

The  organization  and  definition  of  the  demotic  sciences  in 
such  manner  as  to  yield  a  definite  basis  for  a  scientific  classifi- 
cation of  the  races  and  peoples  of  the  eartji,  including  the 
tribes  of  America,  is  one  of  the  results  flowing  from  the  work 
of  the  Bureau  since  its  institution  in  1879.  It  is  thought  that 
this  general  work  has  now  reached  such  a  stage  as  to  afford 
trustworthy  standpoints  for  future  work  in  ethnic  classification, 

Ai*  during  previous  years,  the  operations  of  the  Bureau  have 
been  carried  forward  in  accordance  with  law  and  with  plans 
shaped  by  experience.  As  in  the  last  report,  the  details  of 
the  operations  are  set  forth  in  a  series  of  periodical  progress 
reimrts  and  a  general  summarj-,  prepared  for  transmittal  to  the 
Secretary  of  the  Smithsonian  Institution.  These  reports  are 
incorporated  herein  as  a  detailed  exhibit  of  work  and  progress. 
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PROGRESS  REPORTS 

OPERATIONS  nUBING  JULY 

The  work  of  the  Bureau  during  the  month  has  been  almost 
exclusively  confined  to  such  researches  aa  may  be  prosecuted 
in  the  office,  the  only  field  operations  conducted  being  the 
surveys  by  Mr  Cosmos  Mindeleff  in  the  pueblo  region  of  the 
southwest. 

The  Director  severed  his  connection  with  the  United  States 
Geological  Survey  at  the  close  of  the  last  fiscal  year,  and  with 
the  beginning  of  the  month  of  July  began  to  give  exclusive 
attentiou  to  the  conddct  of  this  Bureau,  and  to  summarizing 
and  correlating  its  past  researches  and  formulating  plans  for 
future  investigation  and  publication. 

Work  in  sign  language— Colonel  Garrick  Mallery  continued 
during  the  month  the  preparation  of  his  report  on  gesture 
signs  and  signals,  and  his  comparative  studies  have  been  sat- 
isfactorily prosecuted.  The  numerous  inquiries  concerning 
this  report  and  the  cognate  study  of  pictography  which  have 
of  late  reached  the  office  evince  the  interest  in  these  subjects 
awakened  by  the  appearance  of  the  monograph  on  "  Picture- 
writing"  contained  in  the  recently  published  Tenth  Annual 
Report,  and  by  the  prospect  of  the  publication  of  the  forth- 
coming memoir  on  sign  langu^e. 

Work  in  Indian  hieroglyphics — The  researches  by  Dr  Cyrus 
Thomas  relating  to  the  character  and  significance  of  the 
codices  and  other'inscriptions  of  the  Maya  and  related  peoples 
were  carried  forward  during  the  month.  Dr  Thomas  reports 
that  the  progress  of  the  work  develops  many  suggestive 
hypotheses  and  establishes  significant  coincidences,  agree- 
ments, and  verifications.  It  is  expected  that  a  bulletin  on  this 
subject,  withheld  pending  confirmation  of  provisional  conclu- 
sions deduced  from  these  researches,  v.-ill  presently  be  for- 
warded for  publication. 

Work  in  eastern  archeology — The  preparation  of  illustrations 
for  the  reports  by  Professor  W.  H.  Holmes  on  this  field  Has 
continued  during  the  month,  and  the  jthotographing,  in  con- 
nection therewith,  of  the  aboriginal  groups  at  Piny  branch, 
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under  the  supervision  of  Mr  F.  H.  Gushing  and  with  the 
assistance  of  Mr  WilHam  Dinwiddie,  waa  concluded  during 
the  early  dsvys  of  the  month.  Beuidee  this  work,  Mr  Dinwiddie 
was  engaged  also  in  the  elaboration  of  his  report  on  tlie  i-esults 
of  the  investigations  made  a  few  months  since  at  the  Clifton 
steatite  quarry. 

Work  in  western  archeology — Mr  Cosmos  MindelefF  has  con- 
tinued his  researches  in  the  pueblo  archeology  of  San  Juan 
valley  in  New  Mexico  and  Arizona.  This  region  has  been 
found  to  have  been  strikingly  adapted  to  the  needs  of  the  old 
pueblo-builders,  and  it  affords  examples  of  nearly  all  tlie  tj'pes 
of  aboriginal  \'illages  now  known,  together  with  other  types 
and  many  variants  which  liave  not  elsewhere  been  <ibserved, 
and  the  examination  and  comparative  study  of  which  tend  to 
a  clearer  elucidation  of  the  develojiment  of  art  in  architerture 
attained  by  the  people  of  tlie  pueblos. 

Work  in  synonymy — As  during  previous  months,  Mr  V.  W. 
Hodge  carried  forward  Iiis  work  on  the  tribal  synonymy  of 
the  soutliwestem  aborigines.  Most  of  tlie  month,  however, 
was  devoted  to  the  care  of  the  libriu-y  (which,  Mr  Hodge 
reports,  has  rec^eived  a  large  number  of  accessions  by  gift  or 
exchange)  and  to  correcting  the  proofs  of  the  "accompanying 
papers"  in  tlie  Thirteenth  Annual  Report  and  oi  Professor 
Holmes'  bulletin  on  "An  Ancient  Quarry  in  Indian  Teiritory." 

Mr  James  Mooney  was  occupied  during  the  larger  portion 
of  tlie  month  in  arranging  and  classifying  material  obtained 
from  the  Cherokee,  Kiowa,  and  other  Indian  tribes.  Galley 
proof  of  Mr  Mooney's  bulletin  on  the  "Siouan  Tribes  of  the 
East"  began  to  come  in  during  the  closing  days  of  the  month. 

Work  in  mythohgi/ — Mr  Frank  Hamilton  Gushing  was 
engaged  during  the  month  in  the  revision  of  proofs  of  his 
memoir  on  "  Zuni  Creation  Mytlis,"  which  is  now  going  through 
the  press  as  one  of  the  papers  accompanying  the  Thirteenth 
Annual  Report. 

Mrs  Matilda  G.  Stevenson  was  occupied  in  carrying  forward 
her  Zuni  monograph,  which  is  progressing  toward  completion. 

Work  in  Unffuistics — By  reason  of  illness,  Mr  J.  Owen 
Dorsey  was  able  to  devote  only  the  later  part  of  July  to  his 
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researches  in  Indian  lingaistica.  His  work  during  ttie  period 
mentioned  consisted  of  (1)  the  preparation  of  a  catalog  of  the 
Teton-Dakota  manuscript  of  Messrs  Bushotter  and  Bruyier 
in  the  possession  of  the  Bureau,  and  (2)  the  continuation  of 
his  work  on  the  Winnebago  texts  and  dictionary  sHps  described 
in  previous  reports, 

Dr  Albert  S.  Gatschet  continued  his  study  of  the  Shawnee 
material.  Many  lexic  and  grammatic  elements  were  extracted 
for  the  Shawnee  dictionary  and  grammar,  and  such  of  the 
material  as  will  aid  in  developing  the  ethnologic  study  of  the 
people  and  its  tongue  was  arranged  and  classified. 

Mr  J.  N.  B.  Hewitt  continued  work  on  the  Tubari  material 
collected  by  Dr  Carl  Lumholtz,  consideration  being  given 
chiefly  to  the  revision  of  translations  of  songs  and  phrases  in 
that  tongue.  Subsequently  the  preliminary  study  of  the  Maya 
and  Malay  languages,  necessary  for  the  purpose  of  examining 
the  question  of  their  conjectured  relationship  raised  by  Dr 
Thomas,  was  undertaken  by  Mr  Hewitt,  and  at  the  close  of 
the  mouth  he  had  finished  the  comparison  of  the  pronominal 
and  numeral  systems  of  the  two  languages. 

Work  in  bibliography — Mr  James  C.  Pilling  was  engaged 
during  July  in  prosecuting  tlie  work  detailed  by  him  in  his 
report  for  June — the  cataloguing  of  material  relating  to  the 
languages  of  North  America  south  of  the  United  States.  The 
progress  of  the  work  has  been  satisfactory,  and  the  alphabetic 
list  of  authors  in  the  bibliography  has  been  advanced  to  the 
middle  of  the  letter  C. 

Publications — Of  the  annual  reports  of  the  Bureau  of  Ameri- 
can Ethnology,  the  eleventh  and  twelfth,  which  have  been  in 
the  bindery  for  some  time,  are  daily  expected  to  be  delivered 
for  distribution.  Much  progress  has  been  made  in  the  revision 
of  the  proofs  of  the  thirteenth,  all  the  galleys  having  been 
received  and  much  of  the  matter  being  in  second  revise.  The 
material  for  the  fourteenth  report  is  ready  for  transmission, 
but  is  held  pending  the  passage  by  the  Senate  of  the  resolution 
authorizing  its  publication. 

The  reading  of  the  proofs  of  Dr  Boas'  bulletin  on  "Chinook 
Texts"  is  now  uearing  completion,  12  signatures  having  already 


d  by  Google 


XXll  BUBEAD  OF  AHEBICAB  ETHHOLOOr 

been  approved  for  stereotyping.  A  bulletin  by  Mr  Mooney 
on  the  "Siouan  Tribes  of  the  East"  was  forwarded  for  pubHca- 
rion  during  the  month,  and  proofs  were  received  about  the  end 
of  July.  Professor  Holmes'  bulletin  on  an  "Ancient  Quarry 
in  Indian  Territory"  is  now  on  the  press,  and  it  is  expected  to 
be  ready  for  distribution  within  a  short  time. 

OPERATIONS  DUBING  AUGUST 

The  work  of  the  month  has  been  conducted  chiefly  in  the 
office,  the  field  work  being  limited  to  the  completing  of  opera- 
tions by  Mr  Cosmos  Mindeleff  in  the  pueblo  region,  with  cer- 
tain work  among  the  Kiowa,  Comanche,  and  Apache  Indians, 
on  their  respective  reservations,  by  Mr  James  Mooney. 

Work  in  sign  language — Colonel  Grarrick  Malleiy  continued 
the  preparation  of  his  report  on  Indian  sign  language  with 
gesture  signs  and  signals.  A  considerable  part  of  the  month 
was  spent  in  the  arrangement  of  illustrative  material  executed 
during  preceding    months,  and  this  is  now  practically  com- 


Work  in  Indian  hieroglyphics — Dr  Cyrus  Thomas  continued 
his  work  of  collecting  and  arranging  data  relating  to  the 
hieroglyphs,  calendars,  etc,  of  the  Maya.  Dr  Thomas  has 
recently  observed  highly  suggestive  indication-s  of  relation 
not  simply  between  the  calendars  of  Yucatan  and  Mexitm  and 
those  of  the  Orient,  but  certain  strong  suggestions  of  linguis- 
tic affinity,  and  of  late  his  researches  concerning  the  latter 
phase  of  the  subject  have  been  pursued  with  great  avidity. 
Although  the  linguistic  similarities  thus  far  brought  to  light 
can  hardly  be  regarded  as  expressing  affinity,  they  seem  to  be 
worthy  of  close  attention,  and  Dr  Thomas  has  given  much 
thought  and  time  to  collecting  and  tabulating  them. 

Work  in  eastern  archeology — The  chief  work  in  this  division 
during  the  month  was  the  transfer  of  material  to  the  National 
Museum.  A  large  quautity  of  implements,  blanks,  rejects,  etc, 
accumulated  by  Professor  Holmes  and  used  largely  for  illus- 
trative material,  hitherto  stored  in  the  office  of  the  Geological 
Survey,  was  during  the  month  fonnally  transferred  to  the 
Museum.  Mr  William  Dinwiddie  and  Mr  Henry  Walther  had 
charge  of  the  work. 
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Mr  Dinwiddle  spent  a  part  of  the  month  in  the  elaboration 
of  notes  on  the  soapstone  quarry  at  Clifton,  Vir^nia,  and 
transferred  to  tlie  Museum  for  temporary  storage  and  furtlier 
8tud\',  jiendhig  thy  final  transfer,  the  most  instructive  part  of 
the  rich  collection  from  that  locality. 

Since  the  retirement  of  Professor  Holmes,  the  work  in 
eastern  archeology  has  been  conducted  under  the  more  imme- 
diate direction  of  the  Ethnologist  in  Charge. 

Work  in  western  archeology — Mr  Cosmos  MindelefF  continued 
throughout  most  of  the  month,  and  before  its  end  brought  to  a 
close,  his  surveys  in  the  pueblo  country  of  New  Mexico  and 
Arizona.  Mr  Mindeleft''s  researches  have  covered  a  large  ter- 
ritory and  will  permit  arcbeologic  mapping  of  considerable 
value,  even  tlie  negative  results  being  of  use  as  indicating  the 
territory  barren  of  aboriginal  works,  while  the  positive  results 
comprise  information  relating  to  previously  unknown  localities 
of  aboriginal  activity.  Substantial  additions  to  knowledge  of 
habits  and  cuatoma  will  also  flow  from  hia  surveys  and 
researches. 

Work  in  synonymy — Mr  F.  W.  Hodge  continued  his  work  on 
the  tribal  synonymy  of  the  southwestern  Indians  as  oppor- 
tunity offered.  The  greater  part  of  his  time,  however,  was 
devoted  to  editorial  work,  and  another  part  to  the  administra- 
tion of  the  library.  For  aeveral  m<mths  the  editorial  work  has 
been  particularly  lar^  by  reason  of  the  fact  that  publication 
previously  delayed  is  being  brought  up  to  date  as  rapidly  as 
possible.  The  greater  part  of  the  editorial  supervision,  proof 
reading,  etc,  has  been  performed  by  the  Ethnologist  in  Chaise; 
but  since  the  beginning  of  the  present  fiscal  year  a  consider- 
able portion  has  been  assigned  to  Mr  Hodge  and  has  been 
conducted  by  him  in  an  eminently  satisfactory  manner.  The 
rearrangement  of  the  library  is  now  practically  completed  and 
the  work  of  bringing  up  the  exchange  list  is  also  chiefly  done, 
so  that  the  administration  of  the  library  is  largely  reduced. 
Valuable  accessions  are  constantly  made  to  the  Bureau  librar\' 
in  the  form  of  exchanges  and  through  gifts. 

Mr  James  Mooney  spent  the  month  in  the  field  in  Oklahoma, 
collecting  additional  data  relating  chiefly  to  the  Kiowa,  but 
in  part  to  the  Comanche  and  Apache,  with  whom  he  has  already 
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been  in  contact.  The  purpose  of  the  information  ia  in  part  to 
enable  him  to  complete  his  work  on  the  s}'nonymy  of  theae 
Indians,  and  in  part  to  yield  material  for  two  projected  mono- 
graphs on  the  Kiowa.  Meantime  his  bulletin  on  the  "Siouan 
Tribes  of  the  East"  has  been  passing  tlirough  the  printer's 
hands ;  the  page  proofs  liave  been  revised,  and  with  the  excep- 
tion of  an  index  the  work  is  now  complete. 

Work  in  mythology — Mr  Frank  Hamilton  Gushing  devoted 
the  month  to  the  revision  of  his  paper  entitled  "Outlines  of 
Zufli  Creation  Mytha,"  forming  part  of  the  Thirteenth  Annual 
Report,  and  to  tlie  preparation  of  an  introduction,  editorial 
inspection  of  the  matter  having  indicated  the  need  of  such 
supplementary  material. 

Mrs  Matilda  C.  Stevenson  continued  writing  her  monograph 
on  the  Zuni,  giving  especial  attention  to  the  arrangement  of 
illustrations,  the  execution  of  which  is  now  largely  completed. 

Work  in  linguistics — Mr  J.  Owen  Dorsey  was  occupied  for  a 
part  of  the  month  in  the  rearrangement  of  linguistic  manu- 
scripts in  the  fireproof  vaults  in  the  office  of  the  Bureau. 
Many  of  these  manuscripts  are  unique;  a  large  proportion 
represent  the  work  of  the  regular  collaborators  of  tlio  Bureau, 
but  some  have  been  derived  from  other  sources  by  exchange 
and  by  donation  through  the  interest  in  this  subject  developed 
early  in  the  history  of  the  Bureau.  The  material  is  of  great 
scientific  value,  and  it  is  deemed  important  that  it  should  be 
arranged  in  readily  accessible  fonn  in  the  fireproof  vaults  and 
that  it  should  be  suitably  ratalogued.  Mr  Dorsey  also  aided 
in  cataloguing  the  large  collection  of  photographs,  his  long 
continued  acquaintance  with  the  Indians  of  the  Siouau  family 
proving  especially  useful  in  this  connection.  A  part  of  the 
month  was  devoted  to  the  preparation  of  material  for  the 
synonymy  of  the  Siouan  stock. 

Dr  Albert  S.  Gatschet  was  occupied  in  the  extraction  of 
lexic  and  grammatic  elements  from  his  Shawnee  manuscripts, 
in  which  satisfactory  progress  was  made.  He  also  examined 
a  number  of  linguistic  manuscripts  submitted  to  the  Bureau  by 
correspondents,  conunonly  with  a  view  to  publication. 

Mr  J.  N.  B,  Hewitt  was  occupied  during  most  of  the  month 
in  study  of  the  suggested  similaritiea  between  the  Maya  and 
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Malay  languages  collected  by  Dr  Thomas.  This  work  ia 
laborious,  but  has  been  executed  with  patience  and  skill  in  an 
eminently  satisfactory  manner.  A  part  of  the  month  was 
occupied  in  the  making  and  arrangement  of  translations  from 
Pierre  Margry  in  such  manner  as  to  permit  easy  reference. 

Work  hi  biblhgraphy — Mr  Pilling  continued  the  collection 
and  arrangement  of  bibliographic  material  relating  to  the 
language  of  North  America  south  of  the  United  States.  His 
progress  lias  been  quite  satisfactory.  A  large  amount  of 
material  has  been  brought  together  and  the  final  arrangement 
under  authors'  names  lias  been  carried  to  tlie  end  of  the  letter 
O.  The  work  has  been  but  slightly  retarded  by  the  condition 
of  Mr  Filling's  health,  thanks  to  his  untiring  energy  and 
perseverance. 

Pvblicatiotis — The  Eleventh  Annual  Report  was  received 
during  the  month  and  the  distribution  is  well  under  way;  a 
few  copies  of  the  twelfth  have  been  received  and  distribution 
will  be  commenced  at  once;  all  of  the  matter  of  the  Thir- 
teenth Annual  Report  (excepting  the  introductor)'  portion  and 
the  index)  is  in  type  and  nearly  all  in  pages,  about  half  being 
already  stereotyped.  The  material  for  the  fourteenth  and 
fifteenth  reports  is  practically  ready  for  the  press;  but  through 
the  failure  of  the  Richardson  bill  to  pass,  there  is  no  legal 
authority  for  publication. 

Volume  IX  of  the  Contributions  to  North  American  Eth- 
nology has  been  printed  in  the  Congressional  edition  and  a 
few  copies  of  the  Bureau  edition  have  already  been  received, 
and  the  preparation  of  circulars  for  distribution  has  been 
commenced. 

Dr  Boas'  large  bulletin  on  "Chinook  Texts"  is  all  in  pages  and 
nearly  all  stereotyped.  Mr  Mooney's  bulletin  on  the  "Siouan 
Tribes  of  the  East"  is  all  in  pages  except  the  index.  Professor 
Holmes'  bulletin  on  "An  Aboriginal  Workshop  in  Indian  Ter- 
ritory" is  daily  expected  from  the  bindery.  The  bulletin  on 
the  archeology  of  the  James  and  Potomac  valleys,  by  Gerard 
Fowke,  to  which  reference  has  already  been  made,  actually 
reached  the  Government  Printing  Office  only  during  this 
month;  but  composition  was  at  once  taken  up  and  the  entire 
matter  is  now  in  pages,  and  ()roofs  of  the  illustrations  have 
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been  received.  A  "List  of  Publications"  of  the  Bureau  was 
prepared  by  Mr  Hodge  and  was  transmitted  during  the  month 
for  publication  as  a  bulletin,  and  tliiu  matter  also  has  been 
composed  and  the  proofs  have  been  revised. 

It  is  a  painful  duty  to  record  the  tragic  death  iu  New  York 
on  September  6  of  Dr  Ililbome  T.  Cresson,  a  correspondent 
and  infonnal  collaborator  of  the  Bureau.  For  some  years  Dr 
Cresson  had  been  engaged  in  researches  on  the  western  Gulf 
coast,  chiefly  in  Guatemala  and  Mexico,  under  the  provision  of 
the  De  Laincel  fund,  the  Director  being  one  of  the  board 
of  advisers  with  respect  to  the  expenditure  of  the  fund. 
Although  no  formal  appointment  was  ever  given  to  Dr  Cres- 
son, he  was  supplied  with  stationery  by  the  Bureau  and  in 
other  ways  was  afforded  facilities,  particularly  during  his  jour- 
neys. For  some  months  i)revious  to  his  death  he  had  been 
engaged  in  the  elaboration  of  his  observations  with  a  view  to 
publication. 

OPERATIONS  DURING  SEPTEMBER 

The  work  of  the  month  has  been  conducted  chiefly  in  tlie 
ofliice,  the  field  work  being  limited  to  the  closing  of  Mr  Cos- 
mos Mindeleff's  surveys  and  researches  in  the  pueblo  region 
of  the  southwest  and  tJie  initiation  of  explorations  among  the 
Papago  Indians  in  souchem  Arizona  and  about  the  Mexican 
frontier.  These  operations  have  been  placed  under  the  con- 
duct of  tlie  Ethnologist  in  Charge,  who,  with  his  assistant, 
Mr  Wilham  Diuwiddio,  left  Washington  for  Gallup,  New 
Mexico,  September  19. 

Work  in  sign  language — As  during  previous  months,  Colonel 
Garrick  Mallery  was  engaged  in  the  })reparation  of  his  report 
on  Indian  sign  language.  Attention  was  given  to  the  c<imple- 
tion  of  illustrative  matter  for  the  final  report,  the  preparation 
of  the  text  of  which  is  being  successfully  carried  forward. 

Work  in  Indian  hieroglyphics — Dr  Cyrus  Thomas  returned 
during  September  to  his  work  on  tlie  dav  and  month  symbols 
and  names  of  the  Central  American  calendar,  having  com- 
pleted his  excursion  into  a  collateral  line  of  research  for  the 
purpose  of  reviewing  the  data  of  the  relationsiiip  of  the  Mava 
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to  the  Malay.  Dr  Thomas  finds  that  this  collateral  study  has 
facilitated  aseertainraent  of  the  methods  used  among  savage 
and  semicivilized  peoples  in  forming  mythologic  names,  and, 
through  the  knowledge  of  the  deity  symbols  thus  acquired, 
has  aided  in  the  interpretation  of  the  Maya  glyphs.  The 
study  of  the  Malay  calendar  system  and  astronomical  concepts 
has  likewise  served  to  elucidate  those  of  Central  America. 

Work  in  eastern  archeology — Mr  William  Dinwiddie  con- 
tinued during  the  earlier  part  of  the  mouth  the  elaboration  of 
a  report  on  the  steatite  quarry  at  Clifton,  Virginia,  explored 
during  the  closing  months  of  the  fiscal  year  1893-94. 

Work  in  western  archeohtjy — Mr  Cosmos  Mindeleff  suspended 
early  in  the  month  liis  field  operations  in  the  pueblo  country 
of  southwestern  United  States.  The  details  connected  with 
the  closing  of  the  work,  the  completing  of  accounts,  and  the 
arrangements  necessary  for  disposing  of  his  field  outfit  and 
equipment  consumed  the  greater  part  of  the  month.  Toward 
the  end  of  September  he  started  for  Washington.  The  scien- 
tific results  of  the  explorations  and  surveys  just  concluded  by 
Mr  Mindeleif  are  indicated  in  a  general  way  in  the  summary 
report  of  the  operations  of  the  Bureau  of  American  Etiniology 
for  the  last  fiscal  year 

Work  in  synonymy — Mr  J,  Owen  Dorsey  devoted  the  greater 
part  of  the  month  to  the  advancement  of  the  preparation  of 
the  material  for  the  Siouau  synonymy — a  work  whicli  he 
reports  will  require  before  its  completion  several  months  of 
close  application.  During  the  days  of  the  month  on  which 
Mr  Dorsey  was  not  thus  engaged,  he  was  occupied  in  the 
examination  and  classification  of  the  Siouan  photographs  in 
the  possession  of  the  Bureau. 

Mr  F.  W.  Hodge  was  unable  during  the  month  to  devote 
much  attention  to  the  work  of  tribal  synonymy,  his  time  and 
enei^y  being  expended  in  the  conduct  of  the  editorial  work  of 
the  Bureau,  in  the  management  of  the  library,  and,  during 
the  absence  in  the  field  of  the  Ethnologist  in  Charge,  in  the 
administrative  duties  of  the  office. 

During  the  opening  days  of  the  month  Mr  James  Mooney 
finished  the  work  on  which  he  had  been  engaged  In  Oklahoma. 
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during  August — the  collection  of  additional  material  relating 
to  the  Kiowa,  Comanche,  and  Apache  tribes  for  use  in  com- 
pleting the  synonymy  of  these  Indians,  and  for  the  purpose 
also  of  acquiring  data  for  two  jirojected  monographs  on  the 
Kiowa. 

Work  in  mythology  —  Mr  Frank  Hamilton  Cusliing  waa 
■engaged  during  the  earlier  portion  of  September  in  the  com- 
pletion of  an  introduction  to  his  paper  entitled  "Outlines  of 
Zufii  Creation  Mj'ths,"  which  forms  a  part  of  the  Thirteenth 
Annual  Report  of  the  Bureau. 

Mrs  Matilda  C.  Stevenson  continued  during  the  month  the 
preparation  of  text  and  the  arrangement  of  illustrative  mate- 
rial for  her  forthcoming  monograph  on  the  Zufii  Indians  of 
western  New  Mexico. 

Work  in  linguistics — As  during  previous  months,  Dr  Albert 
S.  Gatachet  was  occupied  in  the  work  of  extracting  Ids  field 
notes  on  Shawnee  for  the  completion  of  a  projected  grammar 
of  the  language.  Some  attention  was  given  also  to  the 
arrangement  of  material  for  a  Shawnee  lexicon  and  an  ethno 
graphic  sketch.  Dr  Gatschet  also  continued  his  comparative 
studies  of  the  phonetics,  grammar,  etymology,  and  syntaxis  of 
all  the  Algouquian  languages.  The  Algonquiau  comparative 
vocabulary  was  materially  increased  during  the  month. 

Mr  J.  N.  B.  Hewitt  was  engaged  throughout  the  month  in 
analyzing  the  conceptual  and  other  stems  composing  the  com- 
parative lists  of  Maya  and  Malayan  vocables  submitted  for 
investigation  by  Dr  Thomas.  Progress  in  this  work  is  neces- 
sarily slow  by  reason  of  the  imperfect  character  of  our  knowl- 
edge of  Maya  word  formation,  the  untnistworthiness  of  some 
of  the  authorities,  and  the  necessity  of  translating  the  matter 
used  from  the  original  French  and  Spanish.  Mr  Hewitt  also 
gave  attention  to  the  preparation  of  a  complete  catalog  hv 
author,  unit,  and  category  of  the  manuscripts  in  the  archives 
of  the  Bureau. 

Work  in  bibliography — Mr  James  C.  Pilling  rei>orts  that 
during  September  he  continued  work  on  the  preparation  of 
material  to  form  the  basis  of  a  series  of  bibliographies  of  the 
languages  of  the  southern  portion  of  North  America.     Good 
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progress  has  been  made  and  the  results  have  proved  more 
satisfactory  than  Mr  Pilling  had  previously  been  led  to  antici- 
pate. The  final  arrangement  under  authors'  names  has  been 
advanced  to  the  end  of  the  letter  M. 

Publications — The  Twelfth  Annual  Report  of  the  Bureau  was 
received  during  the  month,  and  its  distribution,  along  with 
that  of  the  Eleventh  Annual  Report,  received  during  August, 
was  commenced  at  once.  Nearly  all  of  the  matter  of  the 
Thirteenth  Annual  Report  is  now  in  pages. 

Volume  IX  of  the  Contributions  to  North  American  Ethnol- 
ogy, comprising  "Dakota  Grammar,  Texts  and  Ethnography," 
by  S.  R.  Riggs,  edited  by  Mr  J.  Owen  Dorsey,  was  received 
from  the  Government  Printing  Office,  and  its  distribution 
begun. 

Dr  Boas'  bulletin  on  "Chinook  Texts"  is  now  in  pages,  haa 
been  ordered  stereotyped,  and  the  jjlate  proofs  are  expected 
daily.  Mr  Mooney's  bulletin  on  tlie  "Siouaii  Tribes  of  the 
East"  is  complete  with  the  exception  of  the  index,  and  has  been 
ordered  cast.  The  bulletin  by  Professor  W.  H.  Holmes, 
entitled  "An  Ancient  Quairy  in  Indian  Territory,"  will  be 
received  from  the  folding  room  within  a  day  or  two.  The 
bulletin  on  "Archeologic  Investigations  in  James  and  Potomac 
Valleys,"  by  Gerard  Fowke,  has  passed  through  the  stage  of 
first  revise.  The  bulletin  by  Mr  Hodge,  a  "List  of  the  Publi- 
cations of  the  Bureau  of  Ethnology,"  transmitted  for  jjublica- 
tion  during  last  month,  has  now  been  stereotyped  and  ordered 
printed. 

OPERATIONS  DURING  OCTOBER 

Field  work — The  only  work  done  in  the  field  during  the 
month  consisted  of  the  operations  among  the  Papago  Indians 
of  southern  Arizona  and  contiguous  portions  of  Mexico,  begun 
in  September  by  Mr  W  J  McGee,  the  Ethnologist  in  Charge, 
and  his  assistant,  Mr  William  Dimviddie.  Having  outfitted 
at  Tucson,  Arizona,  for  an  extended  trip  through  Papagueria 
(the  land  of  the  Papago),  the  party  worked  southward 
through  the  valleys  of  Santa  Cruz  and  San  Luis,  visiting  all 
of  the  Papago  villages  as  well  as  nearly  all  of  the  Mexican 
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villages  in  which  the  Papago  temporarily  reside,  acquiring 
informatiou  as  to  other  villages  and  settlements,  studying  their 
arts  (of  which  a  considerable  portion  are  primitive),  and  col- 
lecting typical  specimens  of  their  art  products.  The  interna- 
tional boundary  having  been  crossed  temporarily,  two  days 
were  spent  at  Poso  Verde,  an  exclusively  Papago  village  on 
the  headwaters  of  Rio  Altar,,  and  detailed  studies  of  the 
various  ethnologic  features  were  made,  attention  being  given 
also  to  collecting  art  products  and  procuring  photographs 
showing  art  operations.  The  significant-  fact  was  developed 
that  all  the  Papago  of  Poso  Verde  repudiate  accultural  religion 
and  ]»rofess  only  aboriginal  beliefs,  though  the  influence  of 
early  Spanish  contact  survives  in  a  form  of  baptism,  some- 
times by  visiting  priests,  though  generally  (and  preferably)  by 
their  own  shamans  in  more  primitive  fashion.  Recrossing  the 
frontier  at  Nogales,  tlie  party  made  researches  in  about  a 
dozen  other  Papago  villages.  The  bands  are  so  far  discrete 
that  the  acquisition  of  information  is  difHcult  and  demands 
extensive  journeying.  It  is  thought  that  the  information 
already  collected  is  satisfactory  in  quantity,  and  it  is  opined 
that,  the  fii*st  reconnoissance  being  completed,  the  later  work 
and  collections  will  prove  still  more  valuable. 

Work  in  Indian  hieroglyphics — Dr  Cyrus  Thomas  continued 
during  (October  his  work  on  the  day  and  month  symbols  and 
names  of  the  Central  American  calendar,  and  his  study  of  the 
interpretation  and  significance  of  the  Maya  glyphs  was  carried 
forwanl  with  success.  Dr  Thomas  was  occupied  also  during 
the  month  in  preparing  for  the  press  Mr  C.  C.  Royce's  his- 
torical atlas  of  Indian  land  cessions  and  the  accompanying 
explanatory  schedules. 

Work  in  archeology — Mr  Cosmos  Mindeleff  began  during 
the  month  the  preparation  of  reports  on  his  field  operations 
in  the  pueblo  country  of  southwestern  United  States,  cover- 
ing the  period  from  July,  1893,  to  September,  1804,  at  which 
date  the  field  work  was  closed  and  Mr  Mindeleff  returned  to 
the  office.  It  is  expected  that  these  reports  will  be  completed 
by  the  end  of  the  jireaent  calendar  year. 

Incidental  attention  was  given  to  the  preJiistorie  works  in 
Papagueria  by  Mr  McGee  during  the  month,  an  extensive 
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ruin  near  Poso  Verde  having  been  studied  and  an  ancient 
village  near  Arivaca,  Arizona,  probably  older  than  the  ruins 
of  Rio  Salado,  havinj^  been  surveyed. 

Work  in  synonymy — Mr  J.  Owen  Dorsey  reports  that  his 
work  (luring  the  month  was  divided  between  the  examination 
of  his  manuscripts  and  books  in  the  library  in  order  to  collect 
materials  for  Siouan  sociology,  arts,  cults,  etc,  and  the  prepara- 
tion of  a  chapter  on  Siouan  sociology.  This  has  been  incor- 
porated in  the  fifteenth  report. 

The  entire  time  and  attention  of  Mr  Hodge  were  devoted 
during  the  montli  to  administrative  duties  in  the  oifice,  includ- 
ing the  conduct  of  the  library'  and  the  editorial  work  of  the 
Bureau. 

Work  in  mythology — Mr  Frank  Hamilton  Cushing  returned 
to  the  office  on  the  25th  of  September  after  visiting  the  Ameri- 
can Museum  of  Natural  History  in  New  York  City  for  the 
purpose  of  studying  the  collections  made  by  Dr  Carl  Lunl- 
holtz  at  the  Casaa  Grandes  ruins  in  Chihuahua,  now  deposited 
in  this  museum.  These  collectiona  are  of  value  in  that  they 
illustrate  the  character  and  extent  of  the  ancient  intercourse 
between  the  pueblos  of  New  Mexico  and  Arizona  and  the 
Nahuatlan  pueblos  of  central  and  southern  Mexico;  and  it  is 
apparent  that  careful  study  of  this  material  will  develop  a 
knowledge  of  the  origin  and  evolution  of  the  ancient  culture 
of  the  Mexican  tribes  and  the  cognate  families  of  southern 
United  States.  Mr  Cushing  also  made  examination  of  the  col- 
lections in  New  York  gathered  in  the  coastal  and  moutafta 
regions  of  Peru  by  Mr  Adolph  F.  Bandelier,  and  the  collec- 
tions in  Philadelphia  procured  in  the  Chira  valley  of  northern 
Peru  by  Mr  Samuel  Matthewson  Scott,  the  materials  in  botli  of 
which  give  evidence  of  an  industrial  art  in  metal  work  closely 
resembling,  but  far  surpassing,  that  which  Mr  Cushing  has 
experimentally  worked  out  as  having  existed  among  the  mound- 
building  Indians  of  this  country.  Later  in  the  month  Mr 
Cushing  made  arrangements  in  pursuance  of  which  Mr  Charles 
D,  Hazzard,  of  Minneapolis,  Minnesota,  has  agreed  to  deposit 
in  the  National  Museum  for  two  years  his  collections  compris- 
ing all  the  cliff-dweller  exhibits  displayed  at  the  World's  Co- 
lumbian Exposition.     During  the  month  Mr  Cushing  devoted 
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much  attention  to  experimeutally  developing  and  reproducing' 
the  various  stages  of  ancient  American  textile  and  metal- 
working  arts. 

JIrs  Matilda  C.  Stevenson  continued  during  October  the 
work  of  preparing  the  texts  and  arranging-  the  illustrative 
material  for  her  forthcoming  monograph  on  the  Zufii  Indians. 

Work  in  linguistics — The  researches  of  Dr  Albert  S,  Gatschet 
during  the  month  were  confined  to  detailed  study  of  the 
Shawnee  language  and  to  comparative  study  of  all  the  Algon- 
(juian  dialects.  As  previously  reported,  this  work  has  been 
in  progress  for  some  time  and  satisfactory  advance  toward 
completion  has  been  made. 

Mr  J.  N.  B.  Hewitt  was  engaged  during  the  greater  part  of 
the  month  in  completing  and  jjerfecting  the  etymologic  analysis 
of  the  Malay  and  Maya  words  in  the  comparison  submitted 
by  Dr  Thomas.  From  the  fact  that  all  the  authorities  on  the 
Malay  and  Maya  languages,  with  the  exception  of  Marsden's 
Malayan  works,  are  in  French  and  Spanish,  translations 
thereby  being  rendered  necessary,  and  from  the  laborious 
nature  of  the  study  itself,  this  work  haa  been  found  quite 
tedious;  Mr  Hewitt,  however,  has  carried  it  forward  in  a  satis- 
factory manner.  A  pfirt  of  the  month  was  devoted  to  the 
study  of  Dr  Lumholtz'  Tubari  material. 

Work  in  b^Uot/raphif — Mr  James  C.  Pilling  continued  dur- 
ing the  earlier  part  of  tlie  mouth  the  compilation  of  material 
relating  to  the  languages  of  Mexico,  Central  America,  and 
Yucatan.  Tlie  later  half  of  October  was  devoted  to  examina- 
tion of  the  current  periodical  literature  of  scientific  societies 
and  of  sale  catalogs  for  fresh  material  relating  to  North  Ameri- 
can languages  for  insertion  in  his  new  ca,talog. 

Work  in  s^ign  languaije — As  announced  to  the  Secretary  in  a 
previous  communication,  Colonel  Garrick  Mallerj-,  hy  whom 
the  researches  in  sign  language  were  being  c<inducted,  died 
October  24.  In  the  death  of  Colonel  Mallery  the  Bureau  of 
American  Ethnology  suffered  the  loss  of  a  brilliant  investigator. 

Publkatioti — The  plate  proofs  of  the  buUetui  on  "Chinook 
Texts,"  by  Dr  Boas,  were  received  during  the  month  and 
returned  to  the  Public  Printer  approved,  subject  to  correc- 
tions;   tlie  necessary   changes  have  not  as  yet  been   made. 
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Professor  W.  H.  Holmes'  bulletin,  entitled  "An  Ancient  Quarry 
in  Indian  Territory,"  was  received  from  the  folding  room  dur- 
ing the  month.  The  bulletin  on  "Archeologic  Investigations 
in  James  and  Potomac  Valleys,"  by  Gerard  Fowke,  has 
reached  the  second-revise  stage. 

The  distribution  of  the  eleventh  and  twelfth  annual  reports 
and  of  volume  ix  of  Contributions  to  North  American  Eth- 
nology was  continued  during  the  month. 

OPERATIONS  DURING  NOVEMBER 

The  field  work  of  the  month  was  confined  to  that  of  a  single 
party  conducted  by  Mr  W  J  McGee,  Ethnologist  in  Charge, 
in  Arizona  and  contiguous  portions  of  Sonora.  The  beginning 
of  the  month  found  the  party  in  the  vicinity  of  several  Papago 
villages  and  rancherias  (the  largest  being  that  of  Querobabi) 
in  Sonora  The  expedition  proceeded  thence  southward  to 
the  neighborhood  of  Hermosillo,  where  other  raucherias  of  the 
Papago  Indians  were  foimd  and  where  additional  information 
was  obtained  concerning  the  southernmost  representatives  of 
the  tribe  inidway  between  that  point  and  the  Gulf  coast  at 
Guaymas.  On  completing  the  study  of  the  Papago  Indians  in 
this  vicinity,  it  was  found  expedient  to  extend  the  journey  into 
the  territory  of  the  Seri  Indians,  doubtless  the  most  primitive 
tribe  remaining  on  the  North  American  continent,  and  one  of 
the  most  primitive  ever  found  on  the  Western  Hemisphere. 
The  territory  of  these  Indians  comprises  Tiburon  island,  in  the 
Gulf  of  California,  together  with  a  few  small  neighboring 
islands,  as  well  as  an  ill-defined  area  of  some  thousand  square 
miles  on  the  mainland  of  Sonora,  The  party,  with  two  or 
three  temporary  additions,  proceeded  to  Rancho  de  San  Fran- 
cisco de  Costa  Rica  on  the  border  of  the  Seri  territory,  and 
near  there  they  were  fortunate  in  finding  some  sixty  mem- 
bers of  the  tribe,  comprising  a  quarter  or  a  third  of  the  sur- 
vivors of  this  interesting  people.  Their  habits  and  modes  of 
life,  with  their  arts  and  art  products,  were  studied  with  such 
fullness  as  the  circumstances  permitted,  and  a  vocabulary  of 
some  four  hundred  words  was  collected  for  the  purpose  of 
determining  the  ethnic  relations  of  tlie  tribe.    A  series  of  some 
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fifty  photograpliH  were  obtained,  showing-  portraits,  groups, 
liabitations,  costumes,  face  painting,  and  art  processes ;  and  a 
collection  of  utenails,  weapons,  clothing,  and  other  articles, 
embracing  a  large  part  of  the  property  of  the  rancheria,  was 
procured  for  the  Museum.  Various  additional  items  of  infor- 
mation were  obtained  from  these  Indians,  including  a  confes- 
sion of  the  wanton  murder  of  two  out  of  a  jiarty  of  four 
Americans  who  visited  their  territor)'  a  few  months  previously. 
From  the  coast  the  expedition  returned  to  Hermosillo  and 
proceeded  northwestward  through  a  difficult  and  for  the  moat 
part  uninhabited  country,  in  such  manner  as  to  find,  definitely 
locate,  and  study  Papago  rancherias,  concerning  which  only 
vagne  information  was  otherwise  obtainable.  lu  general,  the 
Papago  Indians  maintain  essential  independence  of  whites  and 
Mexicans  in  their  industries  and  beliefs,  this  being  especially 
true  on  the  Arizona  side  of  the  boundary,  where  many  of  the 
villages  are  essentially  aboriginal  eicept  in  so  far  as  tlie  aborigi- 
nal character  has  been  modified  by  the  indirect  acquirement 
of  horses,  cattle,  burros,  a  few  field  and  garden  plants,  and 
articles  and  styles  of  costnnierj'.  The  villagers  seldom  see 
white  men,  and  live  in  primitive  habitations  in  a  largely  primi- 
tive way.  This  is  not  true  of  the  Yaqui  and  most  other 
Indians  of  Mexico,  who  have  become  dependent  on  white  men 
and  largely  (in  spite  of  the  law  relating  to  peons)  reduced  to 
a  condition  of  peonage.  In  only  one  locality  were  the  Papago 
Indians  found  to  be  labf)rers  like  their  aboriginal  neighbors, 
namely,  at  Cienega,  where  several  families  work  in  the  "dry 
placers,"  extracting  gold  under  a  system  which  practically 
renders  them  peons.  In  a  few  other  cases,  but  otUy  rarely 
and  almost  altogether  on  the  Mexican  side  of  the  bound- 
ary, the  Papago  have  entered  the  employ  of  white  men  or 
Mexicans  of  mixed  blood.  Passing  the  settlements  of  Poso 
Noriego,  where  the  Indians  occasionally  work  for  wages,  and 
Cieuega,  where  they  are  peons,  the  expedition  proceeded  to 
the  ancient  Papago  settlement  of  Caborca  on  the  lower  part 
of  Altar  river,  and  thence  up  the  \'alley  to  Altar,  stopping  at 
the  considerable  Papago  settlement  at  Pitiquito.  At  Altar 
informatioli  was  gained  concerning  the  single  Papago  family 
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residing  there,  as  well  as  concerning  the  neighboring  settle- 
ments, this  being  the  heart  of  the  origiiial  Papagueria.  The 
party  proceeded  thence  northward,  crossing  the  boundary  mid- 
way between  Sasabi  and  Sf)noita,  examining  the  Papa^  vil- 
lages of  Miguel,  Fresnal,  Tucson,  and  Coyote,  together  with  a 
number  of  the  temporary  agricultural  villages  known  as  tern- 
porales,  in  southern  Arizona.  It  was  tlie  intention  to  cross  the 
boimdary  farther  westward  and  examine  the  westernmost  set- 
tlements of  these  Indians  at  Sohoita,  Santo  Domingo,  and 
Quitobaquito,  in  Sonora,  and  Quijotoa  and  other  points  in  Ari- 
zona; but  the  animals  were  exhausted  in  consequence  of  the 
difficulties  of  travel  iu  this  arid  region,  and  moreover  oppor- 
tunities arose  for  obtaining  exceptionally  definite  information 
concerning  these  outlying  villages.  Accordingly,  the  expedi- 
tion turned  towurd  the  point  of  starting  and  reached  the 
Papago  Bubagency  at  San  Xavier,  near  Tucson,  on  Novem- 
ber 22.  Some  days  were  spent  at  this  point  in  making  addi- 
tional collections,  packing,  etc,  when  the  party  was  disbanded, 
Mr  McGee  reaching  the  city  November  29  and  Mr  Dinwiddie 
a  few  days  later.  Considerable  collections  were  made  from 
the  Papago  Indians  at  Poso  Noriega,  Caborca,  Pitiquito,  Miguel, 
Ventana,  Fresnal,  Tucson  (Indian),  and  Coyote,  as  well  as  at 
San  Xavier.  The  Fresnal  collection  was  particularly  instruc- 
tive, including  among  other  articles  a  family  fetich,  which  was 
obtained  only  with  great  difficulty. 

Work  in  Indian  hieroglyphics — During  the  earlier  part  of  the 
month  Dr  Thomas  resumed  his  researches  relating  to  the  day 
and  month  symbols  and  names  of  the  Maya  calendar,  while  the 
remainder  of  the  month  was  occupied  in  examining  and  revis- 
ing the  manuscript  and  maps  of  Mr  C.  C.  Royce's  historical 
work  on  Indian  treaties  and  in  making  such  comparisons  and 
additions  as  were  foxmd  necessary  in  preparing  the  matter  for 
the  press.     This  work  was  well  advanced  during  the  month. 

Work  in  archeology — Mr  Cosmos  Mindeleif  spent  the  earlier 
part  of  the  month  in  completing  the  accounts  growing  out  of 
his  field  work  and  in  overseeing  the  development  of  his  pho- 
tographic negatives  and  the  making  of  prints  thereof.  The 
work  in  both  lines  was  completed,  and  toward  the  close  of  the 
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month  he  commenced  the  preparation  of  a  report  on  the  cliflf 
ruins  of  Canyon  de  Chelly  and  made  satiefactory  progress 
in  the  preparation  of  this  report,  with  the  accompanying 
illustrations. 

The  party  in  Sonora  and  Arizona  continued  to  make  inci- 
dental studies  of  prehistoric  works  iu  several  localities.  It  was 
found  that  most  of  the  valleys  sufficiently  watered  for  cultiva- 
tion were  cultivated  by  means  of  irrigation  during  prehistoric 
times,  the  prehistoric  fields  being  generally  more  extensive 
than  those  of  modem  times,  while  the  early  aceqnias  rise  well 
up  the  valley  sides,  overlooking  those  of  the  present  popula- 
tion. Many  groups  of  mounds,  each  evidently  representing 
the  ruins  of  a  domicile,  were  found  in  connection  with  the 
ancient  irrigation  works,  and  in  several  cases  these  domiciliary 
mounds  were  grouped  about  much  larger  elevations,  strewn 
with  fragments  of  painted  pottery  (unlike  tliat  manufactured 
by  the  modern  Indians),  apparently  representing  the  ruins  of 
temples  or  other  dominating  structures,  these  larger  mounds 
being  sometimes  inclosed  by  embankments.  In  some  instances 
these  were  found  near  what  were  once  evidently  populous 
valleys,  entrenched  mountains,  or  isolated  buttes  protected  by 
barricades  of  stone  in  such  manner  as  to  indicate  that  they 
were  temporarily  used  as  places  of  retreat  No  habitations, 
storehouses,  or  reservoirs  were  found  on  these  barricaded 
mountains,  this  condition,  with  others,  indicating  the  tempo- 
rary character  of  the  fortifications.  It  is  of  interest  to  note, 
among  the  archeologic  results  of  the  expedition,  that  the 
Papago  Indians  are  found  to  use  stone  mortars  and  hammer- 
stones  which  they  do  not  themselves  manufacture,  but  find 
iu  the  neighborhood  of  ancient  and  perhaps  prehistoric  settle- 
ments, and  turn  to  their  own  uses. 

Work  in  synonymy — Mr  J.  Owen  Dorsey  spent  the  mouth  in 
the  preparation  of  an  introduction  to  the  synonymy  of  the 
Siouan  tribes,  completiug  the  chapter  on  sociology  and  taking 
up  a  chapter  on  language. 

Mr  F.  W.  Hodge  gave  some  time  to  the  extension  and 
arrangement  of  material  for  this  compilation,  though  the 
greater  portion  of  his  time  was  occupied  in  administrative  and 
editorial  work. 
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Wwk  in  mythology — Mrs  Matilda  C.  Stevenson  continued  the 
preparation  of  her  report  on  Zufii  myths,  making  satisfactory 
progress  in  the  work. 

Mr  Frank  Hamilton  Gushing  waa  occupied  in  completing  a 
general  introduction  to  the  memoir  on  "Zufli  Creation  Myths," 
now  going  into  type  as  a  part  of  the  Thirteenth  Annual  Report. 
In  this  introduction  Mr  Gushing  presents  a  summary  history 
of  the  Zufii  Indians,  including  an  account  of  their  country 
and  their  mode  of  life,  a  sketch  of  their  pristine  history  as 
determined  from  researches,  myths,  etc,  and  an  account  and 
review  of  their  relations  to  white  men  since  the  discovery. 
The  body  of  the  paper  comprises  a  detailed  account  of  the 
elaborate  mythology  of  this  people  pertaining  to  creation  and 
the  cosmos. 

Work  in  linguistics — Dr  Albert  S.  Gatschet  continued  the 
preparation  of  his  comparative  Algonquian  dictionary,  at  the 
same  time  carrying  forward  the  Shawnee  dictionary  and  gram- 
mar. In  conuection  with  the  latter  work,  some  data  were 
accumulated  for  a  historical  and  ethnographic  sketch  of  the 
Shawnee  Indians. 

Mr  J.  N.  B.  Hewitt  devoted  the  greater  portion  of  the  month 
to  transcribing  Tarahumari  material  from  the  alphabet  used 
by  Dr  Garl  Lumlioltz  to  that  of  the  Bureau,  in  order  to  facili- 
tate reference  and  future  publication.  He  also  continued  the 
study  of  the  supposed  relationship  between  the  Maya  and  the 
Malay  languages.  In  addition,  some  days  were  devoted  to 
cataloguing  the  manuscript  material  in  the  vaults  of  the 
Bureau,  of  which  a  large  part  is  linguistic. 

Work  in  bibliography — Mr  James  C.  Pilling  continued  his 
researches  relating  to  the  literature  of  the  American  Indians, 
chiefly  those  of  Mexico  and  Central  America.  He  has  now 
carried  his  bibliography  of  the  languages  of  these  countries 
into  the  letter  P.  Diuing  the  month  he  has  accumulated  an 
exceptionally  large  number  of  new  titles. 

Publication — During  November  the  manuscript  of  the  indexes 
to  three  of  tlie  bulletins  of  the  Bureau  ("Chinook  Texts," 
"Siouan  Tribes  of  the  East,"  and  "Archeologic  Investigations 
in  James  and  Potomac  Valleys")  was  sent  to  the  PubHc  Printer, 
and  the  matter  was  subsequently  returned  to  this  office,  the 
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iudexea  reaching  the  second-revise  stage  during  the  month. 
The  bulletin  entitled  "List  of  the  Pubhcations  of  the  Bureau 
of  Etlinology,"  by  Mr  Hodge,  was  received  from  the  bindery 
and  its  distribution  partially  made. 

OPERATIONS  DURING  DECEMBER 

No  field  work  of  consequence  was  performed  during  this 
month.  During  the  earlier  days  of  December  Mr  William 
Dinwiddie  finished  packing  the  Seri  and  Papago  collection 
already  described,  and  returned  to  the  city.  On  the  25th  of 
the  month  Mr  James  Mooney  left  the  office  for  field  work  in 
Oklahoma. 

Work  in  Indian  hieroglyphics — Dr  Cyrus  Thomas  divided  his 
time  between  the  continuation  of  researches  relating  to  the 
Mexican  codices  and  of  the  revision  for  the  press  of  the  mono- 
graph on  "  Indian  Land  Cessions,"  by  C.  C.  Rovce.  A  bulletin 
on  the  day  and  month  names  of  the  Maya  calendar  has  been  for 
some  time  substantially  complete,  but  it  has  been  deemed  better 
to  withhold  publication  pending  the  completion  of  collateral 
researches  on  which  Dr  Tliomas  has  recently  been  engaged. 
The  revision  of  the  text  of  the  Royce  monograph  was  practi- 
cally completed  during  the  month,  but  the  voluminous  series 
of  maps  require  further  work. 

Work  in  archeology — Mr  Cosmos  Mindeleff  spent  the  month 
in  the  preparation  of  a  report  on  the  "Cliff  Ruins  of  Canyon  de 
Chelly."  This  report  comprises  the  results  of  researches  in  that 
district  during  the  last  year  and  a  half,  during  which  period  a 
large  number  of  surveys  were  made,  yielding  some  80  plans 
and  maps,  and  in  addition  a  considerable  series  of  photographs 
were  made.  The  elaboration  of  this  voluminous  material  in 
the  form  of  a  report  has  progressed  satisfactorily. 

Work  in  synonymy — Mr  F.  W.  Hodge  was  able  to  devote  a 
considerable  part  of  the  month  to  the  revision  of  cards  pertain- 
ing to  several  southwestern  stocks  and  to  the  collection  of 
additional  material.  A  part  of  his  time,  however,  was  devoted 
to  editorial  work. 

Mr  J.  Owen  Dorsey  continued  the  preparation  of  the  intro- 
duction to  the  Siouau  synonymy,  bringing  this  work  nearly 
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to  completion.  A  part  of  the  month  was  devoted  to  the  con- 
tiDuation  of  the  Winnebago-English  dictionary,  iu  connection 
with  special  work  on  language  by  the  Director. 

Mr  McGee  revised  the  cards  of  the  Piraaii  synonymy  relat- 
ing to  the  Papago  Indians.  Through  the  observations  during 
the  recent  expedition  into  the  Papago  country,  he  was  able  to 
estimate  approximately  the  Papago  population,  to  locate  and 
describe  a  considerable  number  of  new  villages  and  rancherias, 
and  to  correct  and  extend  information  concerning  villages  and 
rancherias  reported  by  earlier  observers. 

Work  in  mythologif — Mr  Frank  Hamilton  Gushing  ct>ntinued 
writing  and  revising  the  introduction  to  the  memoir  on  "Zufii 
Creation  Myths,"  nearly  all  of  the  manuscript  being  turned  in 
for  editorial  revision  before  the  end  of  the  month. 

Mrs  Matilda  C,  Stevenson  continued  the  preparation  of  a 
report  on  Zufii  with  special  reference  to  the  beliefs  of  that 
people  and  the  customs  and  institutions  connected  therewith. 

Work  in  linguistics — l>r  *  Albert  S.  Gatschet  continued 
researches  relating  to  the  Shawnee  language,  and  at  the  same 
time  carried  forward  comparative  study  of  the  graminatic 
elements  of  the  Algonquian  languages,  making  good  progress 
in  both  of  these  interrelated  studies. 

Mr  J.  N.  B.  Hewitt  continued  transcribing  the  Tarahumari 
vocabulary  collected  by  Dr  Carl  Lumholtz,  and  in  addition 
continued  the  preparation  of  a  card  index  catalog  to  the  con- 
tents of  the  fireproof  vaults  in  which  the  rich  body  of  manu- 
scripts collected  by  the  Bureau  are  stored. 

A  part  of  Mr  Dorsey's  energies  were  devoted  to  linguistic 
work,  as  already  noted. 

Work  in  hiUiography — Mr  James  C.  Pilling  continued  the 
collection  and  arrangement  of  titles  of  works  referring  to  the 
primitive  languages  of  Mexico,  including  Yucatan,  as  well  as 
Central  America  and  the  extreme  southern  portion  of  the 
United  States.  His  alphabetically  arranged  cards  pertaining 
to  these  languages  have  now  reached  the  letter  R.  A  part  of 
the  month  was  devoted  to  a  systematic  study  of  the  writings 
of  Padre  de  Olmos,  whose  work  was  of  special  importance  in 
its  bearings  on  North  American  linguistics. 
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Publication — During  the  month  the  plat«  proofs  of  the  bul- 
letin by  Dr  Boas  on  "Chinook  Texts"  were  revised  and 
returned,  and  printing  ordered;  plate  proofs  of  Mr  Mooney's 
bulletin,  "Siouan  Tribes  of  the  East,"  were  received,  revised, 
and  returned,  and  printing  ordered,  the  last  proofe  of  the  index 
also  being  revised;  and  the  last  proofs  of  Mr  Fowke's  bulletin, 
"Archeologic  Investigations  in  James  and  Potomac  Valleys," 
including  the  index,  were  revised  and  returned,  and  printing 
was  ordered.  A  large  number  of  illustrations  for  the  Thirteenth 
Annual  Report  have  been  engraved,  and  proofs  thereof  were 
revised  and  returned.  The  distribution  of  several  recently 
issued  reports  and  bulletins  was  continued  throughout  the 
month. 

OPERATIONS  DTTBING  JANUABT 

The  only  field  work  conducted  during  the  mouth  was  that 
of  Mr  James  Mooney,  who  continued  investigations  among  the 
Kiowa  and  associated  tribes  of  Oklahoma. 

Work  in  Indian  hieroglyphics — Dr  Cyrus  Thomas  was  en- 
gf^ed  during  part  of  the  month  in  researches  relating  to  the 
interpretation  of  Mexican  codices  and  calendar  systems.  The 
larger  portion  of  his  time,  however,  was  spent  ia  the  revision 
of  the  monograph  on  "Indian  Land  Cessions,"  by  C.  C.  Royce. 
The  revision  of  the  schedule  of  treaties  has  practically  been 
completed,  and  tiie  preparation  of  an  introductory  to  the  work 
was  carried  forward  with  success. 

Work  in  arckeolof/t/ — Mr  Cosmos  Miadeleff  continued  work 
during  January  on  his  report  on  the  "Cliff  Ruins  of  Canyon  de 
Chelly,"  making  satisfactory  progress  therein.  It  is  expected 
that  the  text  of  this  report,  which  embraces  the  results  of  Mr 
Mindeleff's  field  operations  from  July,  1893,  to  September, 
1894,  in  the  pueblo  country  of  southwestern  United  States, 
will  very  shortly  be  completed. 

Work  in  synonymy — Mr  F.  W.  Hodge  was  engaged  during 
the  month  in  extracting  the  synonyms  (mostiy  misprints)  from 
Donaldson's  "Moqui  Pueblo  Indians  of  Arizona"  for  use  in 
the  Indian  Cyclopedia  and  Synonymy.  The  closing  portion 
of  the  month  was  devoted  to  compiling,  from  the  recent  writings 
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of  Dr  J.  Walter  Fewkes,  deecriptions  of  the  Tuaayan  gentes 
and  phratries.  Much  of  Mr  Hodge's  time  was  given  also  to 
directing  the  transmission  of  Bureau  publications  and  to  the 
editorial  work  of  the  oflSce. 

Mr  James  Mooney,  who  spent  the  month  in  the  field,  was 
occupied  chiefly  in  collecting  and  arranging  material  relating  to 
a  calendar  history  of  the  Kiowa. 

An  attack  of  typhoid  fever  confined  Reverend  J.  Owen 
Dorsey  to  his  home  during  the  month,  and  deprived  the  Bureau 
of  his  valuable  services. 

Work  in  mythology — Mr  Frank  Hamilton  Gushing  completed 
diuing  January  the  text  of  the  introduction  io  his  memoir  on 
"  Zuiii  Creation  Myths,"  which  forms  part  of  the  Thirteenth 
Annual  Report  of  the  Bureau. 

Mrs  Matilda  C.  Stevenson's  report  on  the  Zufli  people,  their 
customs  and  beliefs,  was  during  the  month  carried  forward 
toward  completion. 

Work  in  linguistics — Dr  Albert  S.  Gatschet  reports  that  there 
was  no  alteration  in  the  plan  of  his  study  of  the  Algonquian 
languages,  his  researches  pursuing  the  same  lines  as  during 
previous  months,  and  his  work  of  extracting  material  for  his 
Shawnee  as  well  as  for  his  comparative  Algonquian  vocabulary 
proceeding  as  heretofore. 

During  the  earlier  part  of  the  month  Mr  Hewitt  was 
engaged  in  translating  from  the  Spanish  original  the  grammar 
of  the  Tarahumari,  by  Fray  Miguel  Tellechea,  in  furtheraiice 
of  work  on  the  Tubari  material  of  Dr  Lumholtz.  The  re- 
mainder of  the  month  was  given  to  the  study  of  the  data 
relating  to  the  relationship  of  the  Sen  to  the  Yuman  family, 
the  results  of  the  examination  (which,  however,  is  not  yet 
completed)  yielding  no  sufficient  evidence  for  the  inclusion  of 
the  Seri  in  the  Yuman  stock. 

Work  in  hihliography — Mr  James  C.  Pilling  continued  the 
preparation  of  the  bibliography  of  the  languages  of  Mexico 
and  the  southern  portion  of  the  United  States,  and  his  work, 
which  during  the  Jast  ten  days  of  the  month  was  prosecuted 
in  the  Astor,  Lenox,  and  Historical  Society  libraries  of  New 
York  city,  was  marked  with  gratifying  progress. 
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CoUectiom — In  addition  to  administrative  work,  Mr  McGee 
was  occupied  in  the  elaboration  of  notes  concerning  the  Sen 
and  Papago  Indians,  made  during  a  recent  expedition-  Early 
in  tlie  month  the  body  of  the  collections  made  among  these 
Indians  was  received  and  unpacked  in  the  National  Museum. 
The  various  articles  were  labeled,  chiefly  by  Mr  William  Din- 
widdie,  and  the  bird  skins  and  other  perisliable  objects  were 
treated  to  insiire  preservation.  In  this  and  other  work  in 
connection  with  the  collections,  courtesies  and  facilities  were 
freely  extended  by  Professor  Goode,  Dr  Mason,  and  other 
Museum  officials,  and  it  is  a  pleasiwe  to  acknowledge  the  assist- 
ance thereby  received.  The  final  preparation  and  arrange- 
ment of  the  collection  was  not  undertaken  because  of  the 
urgent  need  for  developing  the  large  number  of  photographic 
negatives  procured  during  the  expedition;  it  was  feared  that 
these  negatives  would  deteriorate  with  long  keeping,  and  it 
was  deemed  better  to  have  Mr  Dinwiddle  devote  his  energies 
first  to  tbe  development  of  tlie  pictures;  moreover,  the  ])hoto- 
graphs  will  be  required  for  use  in  the  final  arrangement  of  the 
collections  for  exhibition  in  the  museum.  Some  six  hundred 
photographs  were  taken,  illustrating  all  phases  of  arts,  indus- 
tries, habitations,  modes  of  life,  and  costumes  of  both  Papago 
and  Seri  Indians,  and  several  somatologic  pictures  represent- 
ing both  tribes  were  obtained.  It  is  believed  that  these  pho- 
tographs will  greatly  enhance  the  interest  and  value  of  the 
collection. 

OPERATIONS  JJURING  PEBRUAHY  AND  MARCH 

Field  work  was  practically  suspended,  the  only  operations  in 
this  direction  being  those  conducted  by  Mr  James  Mooney  in 
connection  with  a  local  study  made  on  the  ground  among  the 
Kiowa  Indians  for  the  purpose  of  completing  certain  reports. 

Work  in  Indian  hieroglyphics — Although  the  greater  portion 
of  his  energies  were  devoted  to  anotlier  subject,  Dr  Cyrus 
Thomas  spent  part  of  the  two  months  in  continuing  his 
researches  relating  to  the  Mexican  codices  and  other  inscrip- 
tions. He  has  now  completed  the  preparation  of  another 
bulletin  on  this  subject,  which  would  have  been  sent  to  press 
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before  now,  save  that  through  the  exigencies  of  Congressional 
action  the  provision  for  pubHcation  of  bulletinii  is  temporarily 
Buspeiided. 

During  the  two  months,  Dr  Thomas  continued  the  revision 
of  the  monograpli  on  "  Indian  Land  Cessions,"  by  C.  C.  Royce, 
arid  made  substantial  progress  iu  the  preparatiou  of  an  intro- 
duction to  the  work.  It  is  the  purpose  so  to  arrange  this 
monograph  that  it  will  become  a  standard  work  of  reference 
concerning  the  laud  cessions  lietween  the  Indians  and  the 
Federal  Government,  In  this  respect  the  monograph  was 
substantially  complete  when  it  left  the  hands  of  tlie  compiler, 
Mr  C.  C.  Royce,  but  it  has  been  thought  desirable  to  incorpo- 
rate an  introductory  chapter,  setting  forth  as  fully  as  practicable 
the  colonial  land  treaties  with  the  Indians,  as  well  as  the  general 
policy  of  treating  with  the  aborigines  throughout  the  history 
of  our  country  in  both  colonial  and  post- Revolutionary  times; 
and  to  render  the  exposition  still  moi'e  comprehensive,  the 
policies  of  the  Spanish  and  Freuch  governments  with  respect 
to  Indian  rights  and  treaties  in  the  territory  now  belonging  to 
the  United  States  are  discussed,  illustrated  by  typical  laws 
and  treaties,  and  summarized.  The  preparation  of  the  intro- 
duction has  required  extended  research  among  early  records 
and  publications.     The  work  is  now  well  advanced. 

Work  in  archeology — During  February  and  March  Mr  Cosmos 
Mindeleff  continued  the  preparation  of  a  report  on  the  "Cliflf 
Ruins  of  Canyon  de  Chellv,  Arizona."  A  preliminary  draft 
of  the  text  was  brought  to  substantial  completion,  and  the  later 
portion  of  March  was  spent  chiefly  in  the  preparation  of  illus- 
trations. This  report,  representing  the  results  of  some  fifteen 
months  continued  field  work,  will  unquestionably  form  a  rich 
contribution  to  the  knowledge  of  soutltwestem  archeology. 
As  indicated  by  the  text  and  illustrations  already  completed, 
the  surveys  were  conducted  with  great  detail,  and  a  large 
body  of  facts  pertaining  to  the  rapidly  disappearing  works  of 
the  prehistoric  peoples  of  this  region  has  been  put  together  in 
a  systematic  way.  It  is  thought  that  these  surveys  and  the 
reports  based  thereon  will  render  Canyon  de  Chelly  classic 
ground  for  the  archeologist. 
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Work  in  synonymy — During  February  and  a  part  of  March 
Mr  F.  W.  Hodge  was  occupied  largely  in  the  distribution  of 
publicatiout)  and  in  editorial  work  on  papers  designed  for 
future  reports.  Besides  proof  revision,  he  edited  an  impor- 
tant paper  on  the  Coronado  expedition  to  the  tribes  of  New 
Mexico  and  the  great  plains  in  1540-1542,  by  George  Parker 
Winship.  This  document,  comprising  a  large  body  of  unpub- 
lished material,  is  rich  in  records  pertaining  to  the  early  history 
of  the  southwestern  Indian  tribes  and  to  their  condition  when 
first  seen  by  wliite  men.  It  is  incorporated  in  the  Fourteenth 
Annual  Report. 

A  considerable  part  of  Mr  Hodge's  energies  were  devoted 
to  the  continuation  of  the  Synonymy  or  Cyclopedia  of  Indian 
tribes,  and  satisfactory  progress  was  made  in  the  work.  Por- 
tions of  the  material  collateral  to  the  main  subject  have  been 
brought  together  in  the  form  of  papers  designed  for  publica- 
tion either  in  the  reports  of  the  Bureau  or  in  more  general 
scientific  journals. 

Mr  James  Mooney  reramned  in  the  field,  engaged  chiefly  in 
arranging  his  material  relating  to  the  Kiowa  calendar  history 
for  publication,  and  in  collecting  additional  material  required 
for  the  exhaustive  presentation  of  the  subject. 

Work  in  mythology — Mr  Frank  Hamilton  Gushing  continued 
his  study  of  the  "  Zufli  Creation  Myths"  with  a  view  to  the 
incorporation  of  important  additional  matter  in  his  introduc- 
tion to  a  series  of  these  myths  now  in  press  as  part  of  the 
Thirteenth  Annual  Report.  His  researches  concerning  arrow 
games  were  resumed  during  March. 

Mrs  Matilda  C.  Stevenson  continued  the  preparation  of  her 
elaborate  report  on  the  Zuni  Indians  and  their  ceremonials. 
Progress  was  made  in  the  preparation  both  of  texts  and  illus- 
trations. 

Work  in  linguistics — Early  in  the  month  of  February  the 
Bureau  suffered  an  irreparable  loss  in  the  death  of  Reverend 
J.  Owen  Dorsey.  On  examining  his  oflScial  papers,  it  was  found 
that  his  work  relating  to  the  Indian  Cyclopedia  (or  Synonymy) 
was  so  arranged  that  the  voluminous  material  is  available  for 
reference  or  publication.     It  was  found  also  that  nearly  all  his 
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Kngniistic  material  is  recorded  ia  permanent  and  readily  acces- 
sible form.  Few  students  leave  the  records  of  their  work  in 
so  satisfactory  a  condition;  yet  Mr  Dorsey's  acquaintance  with 
the  multitudinous  details  of  the  Siouan  and  other  languages, 
and  his  comprehensive  grasp  of  their  relations  among  each 
other  and  to  language  in  general,  can  never  be  acquired  by 
others,  aud  consequently  the  material  loses  a  part  of  its  value. 
Among  other  papers  there  was  found  a  memoir  on  "Siouan 
Sociology,"  so  nearly  completed  that  it  has  been  prepared  for 
the  press  and  incorporated  in  the  Fifteenth  Annual  Report. 

Dr  Albert  S.  Gatschet  continued  his  researches  concerning 
the  Shawnee  dialect  and  his  comparative  arrangement  of  the 
Algonquian  languages,  and  satisfactory  progress  was  made  in 
both  directions  during  the  two  months.  In  connection  with 
the  more  general  study,  he  also  made  substantial  progress  in 
classifying  the  data  concerning  the  Peoria  language. 

Mr  J.  N.  B.  Hewitt  continued  the  transliteration  into  the  Bu- 
reau alphabet  of  the  linguistic  material  collected  among  the 
Tubari  of  Mexico  by  Dr  Lumholtz,  with  a  view  to  publication 
by  the  Bureau  as  a  bulletin.  The  transliteration  of  the  vocabu- 
lary was  brought  nearly  to  completion;  the  Englishi Tubari 
part  was  finished,  and  nearly  500  entries  in  the  Tubari-Enghsh 
portion  have  been  made. 

Work  in  hMtography — Mr  James  C  Pilling  continued  the 
collection  and  arrangement  of  titles  of  works  relating  to 
the  aboriginal  languages  of  Mexico  and  contiguous  portions  of 
the  United  States.  His  visit  to  the  Astor,  Lenox,  and  Histor- 
ical Society  libraries  of  New  York  yielded  a  considerable  body 
of  new  material,  and  the  carding  of  this  material  and  the 
arrangement  for  printing  were  carried  forward  as  rapidly  as 
circumstances  permitted.  During  March  Mr  Filling's  work  was 
in  some  measure  interrupted  by  ill  health. 

Collections — Mr  McGee  was  occupied  largely  in  administra- 
tive work,  but  continued  the  elaboration  of  material  relating 
to  the  Papago  and  Seri  Indians.  Mr  William  Dinwiddle  was 
employed  chiefly  in  developing  negatives  and  making  prints 
therefrom,  the  photographs  representing  the  work  of  the  recent 
expedition  to  the  Papago-Seri  country. 
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Anthropologic  classification — In  organizing  and  conducting 
the  work  of  the  Bureau  of  American  Ethnology,  it  is  constantly 
recognized  that  classification  is  at  the  same  time  an'  end  and  a 
means  of  scientific  research.  Throug'h  research  the  characters 
and  relations  of  men  and  their  institutions,  of  ideas  and  the 
modes  of  expressing  them,  of  beliefs  and  theh*  attendant  cere- 
monials are  ascertained  and  thereby  classification  is  rendered 
possible,  and  this  classification  represents  a  summary  of  that 
knowledge  which  it  is  the  purpose  of  research  to  gain;  but 
with  each  step  in  classification  the  horizon  of  the  investigator 
is  extended  and  new  relations  of  successively  higher  order  are 
conceived,  whereby  the  research  is  made  easier  and  fuller  of 
meaning. 

When  the  operations  of  the  Bureau  began  fifteen  years  ago, 
the  work  was  organized  in  accordance  with  the  classification 
of  tlie  science  of  anthropology  representing  the  sum  of  the 
knowledge  of  the  subject  then  extant;  but  it  has  been  con- 
stantly recognized  that  the  classification  necessarily  adopted 
at  that  time  was  tentative  only,  and  it  has  been  the  policy  to 
extend  the  classification  with  each  notable  addition  to  knowl- 
edge. For  several  years  tlie  Director  has  been  prevented  by 
administrative  duties  from  coordinating  so  fully  as  seemed 
desirable  the  more  general  results  of  the  researches  carried 
forward  under  his  supervision.  He  is  now  engaged  in  this 
work  of  coordination  for  the  double  purpose  of  increasing  the 
efficiency  of  the  Bureau  and  of  raising  the  science  to  a  higher 
plane.  This  work  of  coordination  is  yielding  a  classification 
of  anthropology,  and  incidentally  of  cognate  branches  of 
knowledge;  and  the  bearings  of  this  classification  on  the  work 
of  the  Bureau  and  on  anthropology  generally  seem  to  be  such 
as  to  warrant  somewhat  full  publication  in  the  reports  of  the 
Bureau.  During  the  last  two  months  a  considerable  amount 
of  material  has  been  prepared  for  this  purpose. 

Publication — By  reason  of  the  pressure  of  Congressional 
wotk  in  the  Government  Printing  Office,  the  completion  of 
certain  documents  well  advanced  in  press  has  been  delayed 
and  no  publications  have  been  issued.  The  "^niirteenth  Aimual 
Report  is  nearly  all  in  t}'i>e      Tlu-ee  important  bulletins  by 
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Messrs  Boaa,  Fowke,  and  Mooney,  respectively,  are  stereo- 
typed, and  the  Foreman  of  Printing  gives  assurance  that  the 
printing  will  soon  be  taken  up.  Authority  fortlie  publication 
of  the  fourteenth,  fifteenth,  and  subsequent  reports  was  con- 
ferred by  the  passage,  on  Jaimaiy  12,  1895,  of  the  general 
printing  bill;  a  number  of  important  memoirs  have  been 
brought  together  for  publication  therein,  and  the  reports  will 
be  forwarded  for  printing  at  an  early  day. 

OPKKATIONH  DiritlNG  APRIL 

Field  work  has  been  limited  to  that  of  Mr  James  Mooney, 
who  remains  on  tlie  Kiowa  reservation,  Oklahoma,  collecting 
material  for  and  preparing  the  manuscript  of  a  special  report 
on  Kiowa  heraldrj'. 

Work  in  Indian  hieroglyphics — The  interruption  of  Dr 
Thomas'  work  on  this  subject,  in  order  that  he  might  prepare 
an  introduction  for  and  edit  the  monograph  on  "  Indian  Land 
Cessions,"  by  C.  C.  Royce,  has  been  continued.  Dr  Thomas 
lias  made  satisfactory  progress  in  the  collection  of  historical 
material  for  this  introduction  and  in  .the  preparation  of  the 
manuscript  for  printing. 

Work  in  archeology — Mr  Cosmos  Mindeleff  was  occupied 
throughout  the  month  in  the  preparation  of  a  report  on  the 
"Cliff  Ruins  of  Canyon  de  Chelly."  The  text  was  completed 
and  the  report  has  been  submitted  by  the  author  for  publica- 
tion. The  accompanying  illustrative  material  was  also  worked 
up  and  made  ready  for  the  preparation  of  final  drawings  for 
reproduction,  and  the  execution  of  the  di-awings  is  under  way. 

Tlie  completion  of  Mr  Mindeleff's  report  rounds  out  one 
of  the  lines  of  archeologic  research  in  the  southwest  which 
has  been  in  progress  for  some  years;  and  with  the  transmis- 
sion of  the  report  Mr  Mindeleff's  connection  with  the  Bureau 
terminates. 

Work  in  synonymy — The  work  of  collecting  and  arranging 
material  for  the  Indian  tribal  dictionary  has  remained  in 
charge  of  Mr  F.  W.  Hodge,  and,  as  heretofore,  his  researches 
have  yielded  valuable  collateral  data.  During  the  month 
he  lias  formulated   several  important  conclusions  based  on 
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comparison  of  various  little-known  early  records,  partly  in 
manuscript,  with  the  traditions  of  different  southwestern 
tribes.    Among  these  are  the  following: 

1.  The  creation  and  migration  tradition  of  the  Navaho  is 
notably  accurate,  especially  as  regards  the  chronologic 
sequence  of  events ;  and  the  advent  of  the  ancestors  of  the 
Navaho  in  San  Juan  valley  about  the  end  of  the  fifteenth 
centurj'  is  tliereby  established. 

2.  The  original  Navaho  were  probably  cliff  dwellers,  and 
the  tribe  appears  not  to  be  a  ramification  of  the  Apache,  as 
hitherto  supposed;  it  is  probable  that  the  Apache  were  already 
in  the  San  Juan  re^on  as  a  numerous  group  of  small  tribes  at 
the  advent  of  the  Athapascoid  Navaho. 

3.  The  Apache  were  probably  confined  to  limited  areas  in 
western  New  Mexico  in  the  middle  of  the  sixteenth  century. 

4.  The  Navaho  were  composite  even  before  the  eighteenth 
century,  when  the  tribe  embodied  remnants  of  the  Athapascan, 
Tanofln,  Keresaa,  Zunian,  Shoshonean,  Yuman,  with  perhaps 
other  native  stocks,  in  addition  to  a  shght  admixture  of  Aryan. 
The  accession  of  at  least  one  foreign  clan  produced  a  marked 
effect  on  the  Navaho  language. 

5.  By  reason  of  limited  numbers,  the  Navaho  and  Apache 
did  not  molest  the  Pueblo  tribes  prior  to  the  seventeenth 
century. 

6.  The  Navaho  acquired  flocks  and  herds  through  the 
Pueblos  soon  after  1542,  whereby  their  mode  of  life  was 
changed. 

7.  The  defensive  character  of  at  least  the  western  pueblos 
anterior  to  1680  was  due  apparently  to  intertribal  broils. 

In  general  Mr  Hodge's  researches  indicate  that  with  proper 
care  Indian  tradition  may  frequently  be  used  iu  corroboration 
of  historical  records.  In  addition  to  his  researches  relating  to 
southwestern  tribes,  Mr  Hodge  was  occupied  during  a  part  of 
the  month  in  revising  proofs,  indexing  the  Thirteenth  Annual 
Report,  and  transmitting  the  Bureau  publications. 

Work  in  mythology — Mrs  Matilda  C.  Stevenson  continued 
the  arrangement  of  material  for  her  report  on  the  Zuni 
Indians,  giving  especial  attention  to  the  myths  and  cere- 
monials of  the  tribe. 
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Mr  Frank  Hamilton  Gushing  continued  the  reviaiou  of 
proofs  for  his  "Zufli  Creation  Jlyths,"  at  the  same  time  pur- 
suing collateral  researches  relating  to  the  development  of  arts, 
institutions,  and  beliefs  among  the  southwestern  Indians. 

Work  in  linguistics — Dr  Albert  S.  Gatachet  continued  hi* 
comparative  work  on  the  Algonquiau  dialects,  at  the  same 
time  pushing  forward  his  special  airangement  and  classifica- 
tion of  the  elements  of  the  Shawnee  language,  making  satis- 
factory progress  on  both  lines. 

Mr  J.  N,  B.  Hewitt  continued  the  laborious  transliteration 
of  the  Tubari  material  of  Mexico  collected  by  Mr  Carl  Lum- 
holtz.  Extended  comparisons  were  also  made  between  the 
Tubari  and  other  soutliweatem  languages  for  the  purpose  of 
fixing  more  definitely  the  linguistic  affinities  of  the  nearly 
extinct  Tubari  tribe. 

Work  in  h'Miography — During  the  earlier  portion  of  the 
month,  Mr  James  C.  Pilling  contiimed  the  preparation  of  the 
bibliography  of  the  aboriginal  languages  of  Mexico,  bringing 
this  work  to  substantial  completion.  With  the  completion  of  this 
portion  of  the  bibliography,  the  immense  task  of  cataloguing 
the  literature  of  the  aboriginal  langui^s  of  North  America, 
on  which  Mr  Pilling  has  been  engaged  several  years,  is  sub- 
stantially finished.  For  some  years  after  the  institution  of  the 
Bureau  in  1879,  Mr  Pilling  performed  in  a  most  acceptable 
manner  the  duties  of  chief  clerk.  While  performing  these 
duties  he  gradually  assumed  the  bibliographic  work,  which 
grew  until  it  alworbed  a  considerable  part  of  his  energies. 
In  1891  he  retired  from  the  position  of  chief  clerk  and  thence- 
forward devoted  bis  time  wholly  to  the  bibliography.  Mean- 
time his  health  began  to  fail,  and  he  has  now  for  some  years 
been  a  sufferer  from  locomotor  ataxia;  but,  despite  this  phys- 
ical bm^en,  his  bibliographic  work  was  continued  with  remark- 
able fortitude  until  the  end  for  which  he  had  labored  so  mauy 
years  was  practically  attained.  During  some  months  past  the 
malady  has  progressed  apace;  it  has  recently  assumed  new 
complications,  and  during  the  closing  part  of  the  month  it  com- 
pelled discontinuance  from  active  work  and  his  retirement 
from  the  Bureau. 

16  ETH IV 


>y  Google 


li  BUREAU   OF   AMERICAN   ETHNOLOGY 

Collections — Mr  McGee  lias  been  occupied  chiefly  in  admin- 
istrative and  editorial  work.  Mr  William  Dinwiddie  continued 
and  completed  the  development  of  uegati^'es  taken  during  the 
recent  expedition  to  the  Papago-Seri  country,  and  is  resuming 
the  labeling,  arrangement,  etc,  of  the  collection. 

Anthropologic  classification — The  Director  has  been  occupied 
in  elaborating  the  clasaification  of  the  science  of  man,  which 
forms  the  foundation  for  the  work  of  the  Bureau.  In  this 
■work  the  voluminous  collection  of  manuscripts,  notes,  and  other 
material  collected  by  the  Bureau  since  its  institution  is  con- 
stantly used,  and  is  found  of  great  value. 

Ptiblication — The  composition  of  the  Thirteenth  Annual 
Report  is  nearly  completed,  a  few  pages  remaining  for  revision. 
During  the  month  the  bulletin  by  Dr  Franz  Boas,  entitled 
"Chinook  Texts,"  was  delivered  from  the  bindery  and  distribu- 
tion was  begun.  Tlie  bulletin  by  Mr  Mooney  on  the  "Siouan 
Tribes  of  the  East,"  ia  reported  in  the  bindery,  and  that  by  Mr 
Fowke  on  "Archeologic  Investigations  in  James  and  Potomac 
Valleys"  is  reported  on  the  press. 

OPERATIONS  DURING  MAY 

As  hitherto,  for  some  months  field  work  has  been  limited; 
Mr  James  Mooney  remains  in  the  field  collecting  material  for 
and  preparing  a  report  on  Kiowa  heraldry;  and  Dr  J.  Walter 
Fewkes  repaired  to  New  Mexico  during  the  closing  days  of 
the  month  for  the  purpose  of  making  collections  among  the 
ruins  of  ancient  pueblos. 

Work  in  Indian  hieroglyphics — The  interruption  of  Dr  Cyrus 
Thomas'  researches  relating  to  the  codices  and  other  inscrip- 
tions of  southwestern  United  States  and  Mexico  is  continued. 
During  the  greater  j>art  of  the  month  he  has  been  employed  in 
the  preparation  of  tlie  introduction  to  the  monograph  by  C.  C. 
Rctyce  on  "  Indian  Land  Cessions." 

Work  in  archeology — The  execution  of  the  drawings  designed 
to  illustrate  the  report  by  Mr  Cosmos  Mindeleff  on  the  cliff 
ruins  of  Canyon  de  Chelly  has  been  carried  forward,  though 
somewhat  slowh"  bv  reason  of  pressure  toward  the  completion 
of  illustrations  for  other  reports  now  being  made  ready  for  the 
press. 
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Work  on  the  Indian  cyclopedia — Even  before  the  institution 
of  the  Bureau  of  American  Ethnology,  etlmologista  generally- 
recognized  the  need  of  definite  information  concerning  the 
names,  habitats,  and  relations  of  the  aboriginal  tribes,  and 
several  students  had  made  essays  toward  the  collection  of  such 
ioformation  in  form  for  publication.  A  vast  number  of  items 
containing  such  information  may  be  found  scattered  through 
the  literature  commonly  designated  by  the  term  "Ameri- 
cana." The  literature  is  voluminous  and  many  of  the  published 
works  are  rare,  while  a  considerable  part  of  the  material 
exists  only  in  unique  manuscripts.  When  the  Bureau  was 
organized,  one  of  the  lines  of  work  projected  was  the  col- 
lection of  such  information  not  only  by  research  among  the 
Indians  themselves,  but  by  examination  of  the  literature  and 
manuscripts.  The  bibliographic  work  undertaken  in  the 
Bureau  and  so  long  successfully  carried  forward  by  Mr  Pilling 
was  designed  largely  as  a  means  to  this  end.  In  addition,  all 
of  the  collaborators  of  the  Bureau  were  instructed  to  obtain 
and  record  general  facts  pertaining  to  the  tribes  with  whom 
they  came  in  contact;  and  most  of  the  collaborators  of  the 
Bureau  have  been  employed  from  time  to  time  in  collecting 
and  arranging  the  material.  At  first  it  was  planned  to  arrange 
the  material  in  the  form  of  a  synonymy,  recording  tEie  accepted 
names  in  connection  with  the  families  or  stocks,  together  with 
the  great  number  of  synonyms  which  have  found  their  way 
into  use,  orally  and  in  print.  Early  experience  in  the  work 
indicated  the  desirability  of  incorporating  collateral  infonna- 
tion  in  connection  with  the  names,  and  for  some  time  this  plan 
was  pursued;  still  later,  as  the  material  accumulated  and  came 
into  constant  use  in  manuscript  form,  it  was  found  convenient 
to  include  Indian  names  other  than  tribal,  and  still  further 
to  increase  tlie  scope  of  thg  work.  Meantime  the  name 
Synonymy  was  retained.  AVhen  a  definite  jilan  was  formu- 
lated for  publication  in  a  series  of  stock  monographs,  it  was 
found  that  tlie  designation  employed  for  some  years  was  inad- 
equate and  misleading,  and  the  term  "Dictionary'"  came  into 
use  orally;  but  this  term,  too,  seems  too  narrow,  and  it  is 
thought  best  to  an-auge  the  material  for  printing  in  bulletin 
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form  as  family  monographs,  under  the  designation  "Cycloi>e<lia 
of  the  American  Indians." 

During  the  month  Mr  Hodge  has  continued  the  arrangement 
of  material  for  the  Cyclopedia,  giving  his  energies  cliiefly  to 
southwestern  families;  and  satisfactory  progress  haa  been  made. 
Meantime  he  was  occupied  in  part  in  editorial  work  on  the 
Thirteenth  Annual  Report.  At  the  same  time  he  continued 
oversight  of  the  work  in  the  library,  including  the  distribution 
of  documents. 

Work  in  myiholoffif — Mr  Frank  Hamilton  Gushing  continued 
the  revision  of  proofs  for  his  "Zufli  Creation  Myths"  during 
the  month.  Toward  the  end  of  the  month  his  office  work  was 
interrupted  by  illness,  and  under  the  advice  of  a  physician  he  is 
spending  a  vacation  in  Florida.  His  journey  thither  brought 
him  in  contact  with  the  Seminole  Indians,  and  among  them  he 
is  collecting  material  and  information  of  high  ethnic  value. 

Mrs  Matilda  C.  Stevenson  continued  the  preparation  of 
her  report  on  the  Zufii  Indians.  This  elaborate  memoir  is 
approaching  completion. 

Work  in  linguistics — Dr  Albert  S.  Gatschet  has  continued 
the  collection  and  arrangement  of  lexic  and  graramatic  material 
pertaining  to  the  Algonquian  family.  A  part  of  the  month  was 
spent  in  comparative  study  of  this  material  and  of  the  work 
by  Trumbull  and  Miiller  on  the  Algonquian  verb. 

Mr  J.  N,  B.  Hewitt  continued  the  transliteration  and  com- 
parison of  the  Tubari  language  collected  by  Dr  Carl  Luinholtz. 
The  task  of  preparing  this  material  for  publication  is  great,  but 
is  now  nearly  completed;  when  rea*ly  for  printing,  the  mono- 
graph will  be  a  unique  and  invaluable  record  of  a  once  numer- 
ous tribe  now  nearly  extinct 

Work  on  tJie  Menomini  Indians — Dr  Walter  J.  Hoffinan  has 
at  different  times  while  connected  with  the  Bureau  visited  the 
Menomini  and  other  Indian  tribes  of  northern  Wisconsin  and 
western  Michigan  and  thereby  amassed  a  considerable  body 
of  information  relating  to  these  Indians,  An  important  part  of 
this  material,  during  the  last  fiscal  year,  when  Dr  Hoffman 
was  in  full  connection  with  the  Bureau,  was  incorporated  in  a 
monograph  on  the  Menomini.     At  [jresent  Dr  Hoffman  has  an 
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honorary  connection  with  tlie  Bureau,  and  for  some  months 
has  been  occupied  in  part  in  the  rearrangement  and  revision  of 
this  raonograpli  for  printhig.  During  the  month  the  work 
was  completed,  and  the  monograph  has  been  incorporated  in 
the  Fourteenth  Annual  Report. 

Collections — The  Papago  and  Seri  collections  have  received 
attention  throughout  the  month.  The  photographs  collected 
during  the  expedition  last  autumn  have  beeu  arranged  and 
labeled  for  use  by  Mr  McGee  in  tlie  preparation  of  a  report  on 
the  results  of  the  expedition.  Meantime  Mr  Dinwiddie  has 
been  employed  in  labeling  and  arranging  the  collection  in  the 
National  Museum.  During  the  latter  half  of  the  month  this 
work  was  carried  forward  in  connection  with  the  arrangements 
for  the  exposition  at  Atlanta,  where  it  is  planned  to  exhibit  a 
part  of  tlie  collection. 

Toward  tlie  end  of  the  month  Dr  J.  Walter  Fewkes,  of  Bos- 
ton, was  by  the  Secretary  commissioned  to  make  collections 
for  the  enrichment  of  the  Museum  from  among  the  prehistoric 
pueblo  ruins  of  the  southwest;  and  on  May  25  he  began  the 
work  of  preparing  for  tiie  trip,  and  a  day  or  two  later  left  for 
Arizona.  Early  reports  will  doubtless  be  received  direct  from 
the  field. 

Work  on  the  Kiowa  Indians — Mr  Moouey  reports  the  suc- 
cessful prosecution  of  his  work  during  May  in  the  preparation 
of  models  of  heraldic  tipis,  shields,  and  sacred  and  military 
insignia  of  the  Kiowa  and  Apache  tribes  in  Oklahoma,  and 
reports  also  satisfactory  progress  in  the  preparation  of  his 
paper  on  Kiowa  heraldr}'.  In  the  camp  circle  of  the  Kiowa, 
and  the  tribes  united  with  them,  there  were  about  200  tipis, 
50  of  whicdi  were  decorated  with  heraldic  devices,  while  all 
were  accompanied  by  shields  with  insignia  or  other  parapher- 
nalia belonging  to  the  family,  order,  or  individual  represented 
by  the  tipi  Study  of  this  elaborate  camp  circle,  with  its 
heraldic  and  other  devices,  has  thrown  much  light  on  the  social 
organization  of  these  tribes. 

Anthropologic  classification — The  Director  has  continued  the 
preparation  of  a  classification  of  anthropology  for  the  double 
purpose  of  syateniizing  the  material  already  collected  in  the 
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Bureau  and  now  in  preparation  for  publication,  and  for  estab- 
lishing a  foundation  for  further  researches. 

Pvblication — The  composition  of  the  Thirteenth  Annual 
Report  is  completed  and  nearly  all  of  the  matter  is  Rtereo- 
typed.  The  closing  pages  of  the  body  of  the  volume  are 
now  in  the  form  of  third  revise. 

The  Fourteenth  Annual  Report  was  on  May  27  made  ready 
for  transmission  for  publication.  The  re})ort  comprises  two 
accompanying  papers.  The  first  of  these  is  the  monograph 
on  the  Menoraini  Indians  by  Dr  W.  J.  Hoffman,  already 
mentioned.  It  contains  a  historical  sketch  of  the  tribe,  with 
special  reference  to  early  contact  and  treaties  with  the  whites, 
together  with  a  full  account  of  the  habits,  customs,  and  beliefs 
characterizing  the  tribe.  It  contains  also  a  brief  vocabulary. 
The  second  of  the  accompanying  papers  is  by  Mr  George 
Parker  Winship,  of  Harvard  University,  entitled  "The  Coro- 
nado  Expedition  in  1540-1542."  Corouado  was  the  first  white 
man  to  visit  a  large  area  in  southwestern  and  central  United 
States  and  northwestern  Mexico,  and  the  accounts  of  his 
chronicler,  Pedro  de  Castaiieda,  of  the  tribes  have  always,  in 
so  far  as  tliey  have  been  accessible,  been  found  singularly 
accurate  and  trustworthy.  Unfortunately,  Castafieda's  record 
has  not  hitherto  been  accessible  to  English-reading  students, 
and  the  existing  French  translation  contains  essential  errors. 
Mr  Winship  has  with  great  labor  prepared  careful  translations 
of  the  Caatafieda  and  other  documents,  prefaced  by  an  his- 
torical account  which  greatly  enliances  the  value  of  the  work, 
and  this  it  is  now  a  pleasure  to  offer  students  in  connection 
with  the  Fourteenth  Annual  Report  of  the  Bureau.  The  paper 
is  illustrated  by  reproductions  of  early  maps  required  to  eluci- 
date the  texts,  and  also  by  photographs  of  pueblos,  etc,  made 
by  officers  of  the  Bureau,  also  introduced  for  the  purpose  of 
rendering  the  original  account  intelligible  and  vivid.  These 
illustrations  were  furnished  by  Mr  Hodge,  who  has  otherwise 
aided  Mr  Winship  in  the  preparation  of  his  memoir. 

Mr  McGee  has  been  occupied  in  part  in  arranging  and 
editing  the  material  for  the  Fifteenth  Annual  Report,  which  is 
now  nearly  ready  for  transmission. 
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During  the  month,  the  bulletins  by  Jlr  Mooney  on  the 
"Siouau  Tribes  of  the  East,"  and  by  Mr  Fowkeou  "Archeologic 
Investigations  in  James  and  Potomac  Valleys"  were  received 
from  the  Government  Printing  Office,  and  the  transmission  of 
the  part  of  the  edition  pertaining  to  the  domestic  exchange  of 
these  bulletins  and  of  that  by  Dr  Franz  Boas  on  "Chinook 
Texts"  has  been  completed,  while  the  distribution  of  the 
foreign  portion  of  the  exchange  is  well  advanced. 

OPERATIONS  DURING  JUNE 

Field  work  has  been  limited  to  (1)  that  connected  with  col- 
lecting objective  material  for  the  National  Museum  by  Dr  J. 
Walter  Fewkes  in  Arizona,  and  (2)  that  of  Mr  James  Mooney, 
who  remains  in  the  field  in  Oklahoma,  collecting  material  for 
a  report  on  Kiowa  heraldry  and  gathering  objective  material 
for  the  Musemn. 

Work  in  Indian  hieroglifpkics — As  during  the  preceding 
months,  Dr  Cyrus  Thomas  has  been  employed  chiefly  in  the 
preparation  of  an  introduction  t«  the  monograph  by  Mr  C.  C. 
Royce  on  "Indian  Land  Cessions,"  and  thereby  his  special 
researches  on  the  codices  and  other  inscriptions  of  the  south- 
western portion  of  the  continent  have  been  held  lai^ely  in 
abeyance.  In  the  preparation  of  this  introduction  and  in  the 
revision  of  the  manuscript  with  a  view  to  facilitating  composi- 
tion, he  has  made  satisfactory  progress.  An  essential  part  of 
the  monograjjh  is  a  series  of  maps  showing  graphically,  with 
the  highest  attainable  accuracy,  the  tracts  covered  by  the 
various  land  treaties.  These  maps  were  drawn  originally  on 
tracings  from  the  state  maps  of  the  General  Land  Office,  so 
far  as  these  extend,  and  on  maps  of  corresponding  scale  else- 
where; but,  in  publishing,  it  is  necessary  to  reduce  the  scale 
materially  in  order  that  the  map  plates  may  be  no  larger  than 
of  single-page  or  double-page  size.  In  many  cases  the  tracts 
transferred  by  treaty  are  of  such  extent  as  easily  to  be  repre- 
sented on  the  reduced  maps;  in  other  cases  the  areas  are  so 
small  that  proper  representation  requires  a  scale  as  lar^e  or 
even  larger  than  that  of  the  original.  Accordingly,  it  has  been 
deemed  desirable  to  supplement  the  state  maps  by  local  detail 
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maps  whenever  required;  and  Dr  TliomaB  is  having  these 
detail  maps  drawn.  This  work,  as  well  as  tlie  rearrangement 
of  certain  portions  of  the  text  for  printing,  is  well  under  way. 

Work  in  archeology — The  execution  of  tlie  drawings  to  illus- 
trate the  memoir  by  Mr  Cosmos  Mindeleff  on  the  aboriginal 
worka  of  Canyon  de  Chelly  i«  making  satisfactory  pi-ogresa 
under  the  supervision  of  Mr  DeLancey  W.  Gill. 

Work  on  the  Indian  cyclopedia — During  a  part  of  the  month 
Mr  F.  W.  Hodge  continued  the  preparation  of  material  ftir  the 
cyclopedia,  and  a  number  of  new  cards  were  added.  A  por- 
tion of  his  time  was  given  to  a  rearrangement  of  the  library 
and  the  installation  of  a  new  tier  of  book  cases;  also  to  bring- 
ing up  the  records  of  the  library  for  the  year  and  the  comple- 
tion of  the  distribution  of  kter  publications.  Some  time  was 
also  given  to  editorial  work,  chiefly  the  index  of  the  Thirteenth 
Annual  Keport 

Work  in  mythology — Mrs  Matilda  C.  Stevenson  continued 
the  revision  of  notes  and  the  final  writing  of  manuscript  for 
her  report  on  Zufli  ceremonials.  This  elaborate  report  has 
been  in  preparation  several  months.  In  ^'iew  of  the  great 
number  and  interest  of  the  ceremonials  and  the  significant 
nature  of  the  beliefs  of  the  Zufii  Indians,  it  is  thought  desira- 
ble to  spare  no  pains  in  making  it  as  nearly  exhaustive  as  pos- 
sible, and  tlms  all  details  of  ceremonial  and  belief  are  receiving 
special  attention,  necessarily  at  considerable  expense  in  time. 

Mr  Frank  Hamilton  Gushing  completed  the  revision  of 
the  proofs  of  his  "Zufii  Creation  Myths,"  fonniug  a  part  of  the 
Thirteenth  Annual  Report.  His  work  on  this  subject  was 
somewhat  retarded  by  illness,  and  on  completing  his  task  he 
repaired  to  Florida,  nominally  on  vacation,  but  actually  in  the 
hope  of  collecting  information  relating  to  the  shell  mounds  of 
the  Florida  coast  and  keys.  Tliis  hope  wii»  fully  realized, 
and  in  addition  he  was  able  to  obtain  much  information  of 
importance  respecting  the  Seminole  Indians.  In  studying  the 
shell  mounds,  he  made  a  number  of  measurements  and  surveys 
indicating  the  vast  number  and  extent  of  these  ai-tificial  struc- 
tures along  certain  i>ortions  of  tlie  coast,  especially  between 
Tampa  and  Cape  Sable.     He  ascertained  tliat  some  of  the 
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keys  skirting  the  coast  have  been  greatly  modified  and  even 
extended  artificially,  the  shell  ai-cumulations  with  accompa- 
nying dtbria  in  some  instances  covering  many  acres,  and  in 
certain  cases  reaching  a  dejjtli  of  several  yards.  Locally  the 
ahell  accumulations  have  evidently  been  made  with  definite 
purjmse,  and  liave  been  carried  up  symmetrically  into  large 
inouuds  comparable  in  dimensions  witli  the  Indian  mounds 
■of  the  interior.  In  his  studies  of  the  Seminole  Indians,  Mr 
Cushing  found  that  they  display  certain  characteristics  which 
appear  to  ally  tliein  with  the  Caribs.  One  of  these  is  the 
■custom  of  living  in  pile  dwellings  under  certain  circumstances; 
and  pile  dwellings  now  occupied,  as  well  as  some  structures 
now  abandoned,  and  others  of  considerable  antiquity  were 
examined.  Some  of  these  pile  dwellings  appeared  to  Mr 
Cushing  to  stand  in  definite  relation  to  certain  of  the  shell 
mounds,  jjarticularly  those  of  definite  form,  and  through  this 
relation  he  is  able  to  gain  some  insight  into  the  origin  and 
-development  ,of  mound  building  among  the  American  aborigi- 
nes, this  insight  being  in  part  due  to  his  intimate  acquaint- 
ance with  Indian  modes  of  tliought. 

He  finds  that,  in  the  interests  of  convenience,  a  pile  dwell- 
ing is  located  over  the  waters  of  a  sound,,  perhaps  some  yards 
from  the  shore;  but  while  yet  occupied  by  the  builders,  the 
domestic  dt5bris  (chiefly  refuse  shells)  accumulates  until  it  rises 
above  the  water  level,  when  tlie  building  appears  to  stand  on 
posts  in  a  low  mound.  Now  the  Indian  is  curiously  persistent 
in  habit,  so  that  the  men  of  the  second  generation  who  chance 
not  to  be  constrained  otherwise  by  environment,  regard  the 
pile-mound  structure  as  normal  and  proper  and  worthy  of  imi- 
tation. As  time  passes,  the  accumulation  beneath  and  about 
the  original  house  goes  on  until  the  piles  are  buried  and  the 
habitation  stands  on  a  mound,  when  in  turn  this  type  of  struc- 
ture comes  to  be  regarded  as  the  normal  and  proper  type 
among  the  younger  and  more  active  members  of  the  tribe  just 
beginning  house  construction.  Througii  this  natural  series  of 
changes  in  type  of  habitation  and  in  concert,  and  through  the 
mytli-coustrained  social  organization  of  the  people,  there  is  a 
•tendency  to  the  development,  under  favorable  circumstances. 
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of  a  custom  of  the  erection  of  mounds  as  sites  for  habitations 
and  for  the  council  liouse  of  the  clan  or  tribe,  the  sites  being- 
either  separate  mounds  or  single  large  mounds,  according  to 
circumstances.  Thus  the  study  of  the  living  Seminole  Indians 
and  of  the  shell  mounds  in  the  same  vicinity,  in  connection 
with  his  previous  studies  of  Indian  mythology,  suggests  t4>  Mr 
Gushing  a  possible  origin  for  a  custom  of  mound  building  at 
one  time  so  prevalent  among  the  North  American  Indians. 

Work  in  linguistics — Dr  A.  S.  Gatschet  continued  researches 
concerning  and  comparison  among  the  Algonquian  languages. 
Especial  attention  was  given  to  Peoria  linguistic  material, 
which  he  continued  to  elaborate.  The  studies  and  compari- 
sons of  this  material  indicate  that  it  is  sufficient  for  publication, 
so  far  as  the  vocabulary  is  concerned,  though  the  comparisons 
with  other  Algonquian  dialects  and  witii  the  dialects  of  other 
Indian  families  indicate  that  further  material  must  be  obtained 
before  the  grammar  can  be  perfected.  In  connection  with  this 
special  work,  the  preparation  of  the  comparative  Algonquian 
grammar  and  lexicon  was  carried  for^vard. 

Mr  J.  N.  B.  Hewitt  continued  the  transliteration  of  the- 
Tubari  linguistic  material  collected  by  Dr  Carl  Lumholtz, 
making  satisfactory  progress;  at  the  same  time  he  made  com- 
parative researches  bearing  on  the  affinities  of  this  tongue, 
which  is  now  practically  extinct. 

Collections — Mr  William  Dinwiddle  continued  the  labeling  of 
the  Papago  and  Seri  collections  made  by  the  Ethnologist  in 
Charge  during  the  fiscal  year,  the  preparation  of  the  labels  and 
manuscript  being  practically  completed  At  the  same  time  he 
carried  to  essential  completion  the  arrangement  of  this  collec- 
tion for  display  at  the  Atlanta  Exposition,  being  temporarily 
transferred  to  the  Museum  for  this  purpose. 

A  part  of  the  display  is  designed  immediately  for  use  at 
Atlanta,  but  eventually  for  the  elucidation  of  the  collections 
arranged  in  the  Museum.  It  has  been  planned  to  prepare 
three  life-size  figures  in  characteristic  costume,  with  especial 
attention  to  soraatologic  details.  The  modeling  of  these  figures 
was  entrusted  to  Mr  U.  S.  J.  Dunbar.  Two  of  the  figures  rep- 
resent Papago  women,  in  ordinary  occupation;  the  tliird  a. 
Seri  hunter,  with  bow  and  quiver  of  an-ows. 
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Dr  J.  Walter  Fewkes,  who  was  during  Mav  commissioned 
to  make  collections  from  the  cliff  and  other  prehistoric  mins  in 
Arizona,  continued  operations  with  a  fair  measure  of  success. 
He  outfitted  at  Prescott  alxmt  the  Viej^inning  of  June,  and  pro- 
ceeded eastward  across  the  headwaters  of  Rio  Verde,  through 
a  region  little  known  archeologically.  He  was  able  to  locate 
a  number  of  clitf  houses  and  to  make  fairly  satisfactory  col- 
lections therefrom.  In  the  "  Red  Rock  oimntry,"  some  miles 
from  Liveoak  creek,  lie  was  so  fortunate  as  to  find  two  large 
and  extensive  cliff  ruins  liitherto  unknown  to  archeologists 
and  apparently  not  despoiled  by  white  men.  Toward  the  end 
of  the  month  he  arrived  at  Flagstaff  and  arranged  for  further 
work,  chiefly  in  the  direction  of  excavation,  during  July. 

Mr  James  Mooney,  who  remains  in  the  field  engaged  in 
researches  pertaining  to  the  customs  and  especially  to  the  sur- 
prisingly well-deveIo]jed  system  of  heraldry  among  the  Kiowa 
Indians,  made  a  considerable  collection  for  the  Museum,  com- 
prising articles  of  costumery,  appliances  used  in  medicine,  and 
a  large  aeries  of  tipi  models. 

Work  amonff  the  Kiowa  Indians — In  connection  with  making 
collections,  Mr  Mooney's  researches  conceniing  the  heraldry, 
ceremonials,  customs,  and  legends  among  the  Kiowa  Indians 
were  carried  forward  throughout  the  month,  and  he  reports 
satisfactory  progress  in  the  preparation  of  a  memoir  on  the 
system  of  heraldry  found  among  these  Indians. 

Anthropologic  classification — The  Director  continued  re- 
searches relating  to  the  classification  of  the  American  Indians. 
Various  systems  of  classification  of  mankind  have  been  devised 
in  different  civilized  countries.  In  general,  the  classifications  , 
hitherto  formulated  are  empiric  and  rest  on  a  limited  number 
of  attributes.  Acc^ordiugly,  the  systems  are  more  or  less  dis- 
crepant and  more  or  less  imsatisfactory.  During  the  sixteen 
years  since  the  institution  of  the  Bureau  of  American  Eth- 
nology the  science  of  ethnology  has  made  great  progress  in 
this  and  other  countries;  particularly  iu  this  country  the  attri- 
butes of  primitive  races  have  been  recorded  with  care,  with  a 
constant  view  to  their  bearing  on  the  relations  of  mankind  in 
general.  Accordingly,  the  records  now  in  possession  of  the 
Bureau  pertaining  to  the  attributes  and  relations  of  races  are 
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exceptionally  full  and  comprehensive.  Examination  of  the 
records  indicates  that  the  empiric  classification,  or  the  claaeifi- 
cation  based  on  a  limited  number  of  attributes,  is  unsatisfac- 
torj-,  and  it  seems  desirable  to  formulate  a  classification  so 
coniprelieiisive  as  to  apply  at  the  same  time  to  all  of  the  abo- 
rigines of  the  Western  Hemisphere  and  to  be  equally  applicable 
to  maidtind  in  general.  The  researches  of  the  Director  con- 
cerning classific  attributes  are  accordingly  extended;  already 
results  of  great  utility  to  the  Bureau  have  flowed  from  the 
work,  and  there  is  a  jiromise  of  still  more  useful  results  in  the 
early  future. 

Sociology — In  addition  to  administrative  and  editorial  work, 
Mr  McGee  has  been  employed  in  researches  relating  to  the 
sociology  of  the  American  Indians.  During  the  month  he 
■examined  and  revised  for  publication  the  memoir  on  "  Siouan 
Sociology,"  prepared  by  the  late  J.  Oweu  Dorsey. 

Publication — The  Thirteenth  Annual  Report  is  stereotyped, 
with  the  exception  of  the  index  and  the  brief  administrative 
report  forming  the  first  division  of  the  document. 

The  Fourteenth  Annual  Report,  transmitted  for  printing 
during  May,  is  in  the  hands  of  the  Public  Printer,  and  the 
illustrations  have  been  examined  with  a  view  to  making  con- 
tracts for  reproduction. 

The  Fifteenth  Annual  Report  was  transmitted  for  printing 
on  June  14.  It  comprises  a  memoir  on  "  Stone  Implements," 
as  developed  among  the  aborigines  of  the  Potomac-Chesapeake 
region,  by  W.  H.  Holmes;  a  memoir  on  the  "  Siouan  Indians," 
by  W  J  McGee;  another  on  "  Siouan  Sociology,"'  by  the  late 
J.  Owen  Dorsey,  and  a  memoir  on  "  Tusayan  Katcinas,"  by 
J.  Walter  Fewkes.  In  his  discussion  of  stone  art.  Professor 
Holmes,  while  describing  the  form  and  distribution  of  the  art 
products,  devotes  especial  attention  to  the  primitive  quarries 
and  modes  of  quan-ying,  and  to  the  processes  of  manufacture 
of  the  various  articles  of  stone  used  by  the  Indians.  Thus  he 
is  able  to  set  forth  the  history  of  each  class  of  art  jiroducts  in 
a  remarkably  satisfactorj-  manner.  It  is  believed  that  tlu-ough 
this  method  of  study  of  stone  art  in  sequence,  as  well  as  by 
single  stage,  American  archeology  has  been  raised  to  a  higher 
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plane.  Thus  this  memoir  is  regarded  as  of  exceptional  interest  ■ 
and  value.  The  other  memoirs  also  are  regarded  as  important 
coutributiouH  to  the  branches  of  the  science  to  which  they 
relate. 

Change  in  appropriation — Under  a  decision  of  the  Comptroller 
of  the  Treasury,  the  appropriation  for  the  fiscal  year,  hereto- 
fore reganied  as  continuous  under  the  terms  of  the  law,  i* 
interpreted  as  not  continuous  and  lapsing  with  the  fiscal  year. 


SUMMARY  REPORT 

CliASSlFICAflON  OF  THE  OPEBATIONS 

As  set  forth  in  the  introductory  paragraphs  of  this  report, 
the  operations  in  the  Bureau  of  American  Ethnology  relate  to 
the  essentially  human  or  demotic  characteristics  of  the  peoples 
under  investigation,  i.  e.,  the  American  aborigines.  These 
qualities,  as  displayed  by  mankind  in  general,  constitute  the 
object-matter  of  five  sciences,  namely,  (1)  esthetohgy,  (2)  tech- 
nology, (3)  sociology,  (4)  philology,  and  (5)  sophiology.  So  far  as 
practicable,  all  of  these  sciences  have  been  cultivated  with 
equal  assiduity,  although  administrative  conditions  have  led  to 
the  arrangement  of  the  work  along  8]>ecial  lines.  In  such 
manner  as  to  produce  the  beet  results  from  the'  work  of  the 
collaborators. 

EXPLORATION 

During  the  earlier  portion  of  the  fiscal  year  Mr  Cosmo* 
Mindeleff  was  occupied  in  extending  and  completing  his  explo- 
rations and  surveys  in  southwestern  United  States.  During 
the  field  season  of  1894  his  operations  were  largely  confined 
to  Canyon  de  Chelly  in  northeastern  Arizona,  but  his  recon- 
noissances  and  surveys  were  extended  into  contiguous  territory. 
During  July  and  the  earlier  part  of  August  he  examined  San 
Juan  valley  and  there  obtained  information  of  much  interest 
In  its  topography  and  general  geographic  conditions  this  region 
appears  to  have  been  well  adapted  to  tlie  needs  of  the  ancient 
pueblo  builders,  and  it  aifords  examples  of  nearly  all  the  types 
of  aboriginal  villages  now  known,  together  with  other  types- 
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and  many  variants  which  have  not  been  surveyed  elsewhere. 
The  examination  and  comparative  study  of  these  reUcs  throw 
much  Kght  on  the  development  of  art  in  architecture  by  tlie 
people  of  the  pueblos.  In  other  directions,  too,  the  obser^-a- 
tions  add  materially  to  knowledge  of  the  habits  and  customs 
of  the  aborigines.  Mr  Mindeleff'a  researches  during  the  season, 
in  connection  with  his  surveys  during  the  last  fiscal  year,  have 
covered  a  large  territory  and  will  pennit  archeologic  mapping 
of  value;  even  the  negative  results  are  useful  as  indicating  the 
territory  barren  of  aboriginal  works. 

Early  iu  September  Mr  Mindeleff  brought  his  field  opera- 
tions to  a  close.  The  greater  part  of  the  month  was  spent  in 
completing  his  accounts  and  disposing  of  his  field  outfit  and 
equipment.  Toward  the  end  of  the  mouth  he  repaired  to 
Washington  to  begin  the  prepai*ation  of  a  final  report  on  his 
surveys  of  the  preceding  fifteen  months. 

Tlie  most  extended  exploratory  work  of  the  year  was  that 
of  an  expedition  through  the  country  of  the  Papago  and  Sen 
Indians  of  Arizona  and  Sonora  (Mexico),  conducted  by  Mr 
McGee.  The  expedition  was  fitted  out  in  Tucson  about  the 
middle  of  October.  Mr  William  Dinwiddle  accompanied  the 
expedition  as  photographer,  and  the  party  included  also  a 
Papago  Indian  interpreter  and  from  time  to  time  Indians  or 
Mexican  guides  and  interpreters.  Leaving  Tucson,  the  party 
proceeded  to  and  through  San  Luis  valley,  and  temporarily 
crossed  the  frontier  at  Sasabe  to  the  Papago  Indian  village  of 
Poso  Verde.  Here  the  leader  and  interpreter  remained  several 
days,  collecting  information  concerning  the  distribution  of  the 
Papago  villages  and  raucherias,  while  Mr  Dinwiddle  was  sent 
back  to  Tucson  to  make  necessary  changes  in  outfit  A  few 
days  later  the  party  reassembled  at  Arivaca,  Arizona,  where 
surveys  were  made  of  extended  prehistoric  works.  Thence 
the  expedition  moved  to  the  fi"ontier  at  Nogales,  where  after 
some  delay  authority  for  extending  the  operations  on  Mexican 
soil  was  courteously  accorded,  in  response  to  representations 
made  tlirough  the  local  officials  to  the  federal  officers  of  the 
Republic  of  Mexico.  Leaving  Nogales,  the  party  proceeded 
southward,    visiting    several    villages   formerly    occupied    by 


d  by  Google 


ADHINI8TBATIVE   REPOBT  LXIIl 

Papago  Indians  but  now  abandoned,  and  finding  rancherias 
occupied  by  representatives  of  the  tribe  at  various  points. 

The  rancherias  near  Querobabi  were  found  especially  inter- 
esting, and  a  number  of  valuable  photographs  were  taken. 
While  a  primary  purpose  of  the  expedition  was  tlie  collection 
of  objective  material  for  preservation  in  the  United  States 
National  Museum,  little  such  material  was  collected  during  this 
part  of  the  trip,  (1)  because  of  the  desire  to  comply  with  the 
spirit  of  the  Mexican  law  relating  to  the  removal  of  antiquities, 
and  (2)  because  of  the  difficulty  of  trausporting  objects  over 
hundreds  of  miles  of  frequently  trackless  territory.  Other 
Papago  rancherias  were  found  as  far  soutliward  as  Hermoaitlo, 
and  information  was  obtained  concerning  settlements  midway 
between  that  city  and  Guaymaa.  During  the  journey  from 
Tucson  to  Hermosillo  the  eastern  and  southern  limits  of  the 
Papago  territory  were  determined,  many  of  the  cliaracteristics 
of  the  tribe  were  ascertained,  and  their  arts  were  studied  in 
such  manner  as  to  facilitate  subsequent  collection  of  t^-pical 
objects. 

After  two  or  three  days'  delay  in  Hermosillo,  due  to  the  diffi- 
culty of  obtaining  authority  to  enter  the  territory  of  the  war- 
like Sen  Indians,  the  expedition  proceeded  toward  the  coast 
adjacent  to  Tiburon  island.  During  this  part  of  tlie  trip  the 
expedition  had  the  pleasure  and  advantage  of  the  company  of 
Sefior  Pascual  Encinas,  an  aged  Mexican,  formerly  of  great 
energy  and  courage,  who  had  done  much  to  extend  white 
settlement  into  the  Seri  country,  and  whose  services  in  this 
direction  have  received  abundant  recognition  on  the  part  of 
the  state  and  the  Republic.  Piloted  by  Seflor  Encuias  and 
Sefior  Alvemar-Leon,  the  expedition  entered  the  borders  of 
the  Seri  territory  and  was  so  fortunate  as  to  find  a  temporary 
rancheria  occupied  by  some  sixty  individuals  of  the  tribe. 
During  the  ensuing  week  their  habits  and  customs  were 
studied,  a  part  of  their  vocabulary  was  recorded,  and  a  num- 
ber of  individual  and  group  photographs  were  made.  In 
addition,  typical  articles  of  costumery,  weapons,  utensils,  etc, 
were  collected  and  some  information  was  gained  concerning 
the  ethnic  characteristics  of  tlie  tribe.     The  Indians  were  found 
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quite  primitive,  probably  more  primitive  and  savage  than  any 
other  tribe  remaining  on  the  North  American  continent.  Most 
of  their  food  is  eaten  i-aw,  they  have  no  domestic  animala  save 
dogs,  they  are  totally  without  agriculture,  and  tlieir  industrial 
arts  are  few  and  rude.  By  reason  of  their  wiirlike  character, 
little  has  hitherto  been  known  concerning  the  tribe;  the  photo- 
graphs made  by  the  expedition  are  the -first  known  to  have 
been  made  of  the  Seri  Indians. 

Returning  to  Hennosillo  early  in  November,  the  party  set  out 
on  the  return  journey,  so  shaping  the  course  as  to  determine 
the  soutliwesteni  limits  of  Papago  occupancy.  Interesting 
Papago  rancherias  were  found  at  Poso  Noriega  and  at  Cienega, 
and  in  both  localities  photographs  and  a  few  small  objects  of 
special  interest  were  obtained.  Between  these  points  several 
prehistoric  ruins  were  discovered,  and  a  few  examples  of  the 
singular  prehistoric  works  called  by  the  Mexicans  las  trincheras 
(entrenched  mountains)  were  observed.  Passing  northward, 
the  ancient  Papago  town  of  Caborca  was  visited  and  addi- 
tional photographs  were  made.  A  remarkable  example  of 
entrenched  mountain  near  this  point  received  careful  atten- 
tion. From  Caborca  the  expedition  proceeded  to  Pitiquito, 
where  opportunity  was  again  presented  for  collecting  Papago 
material,  and  thence  to  Altar.  The  limit  of  the  time  fixed  for 
the  journey  on  leaving  Tucson  being  nearly  at  hand,  and  the 
stock  having  suffered  greatly  from  the  rigors  of  travel  thi-ough 
one  of  the  most  arid  of  regions,  it  was  found  necessary  here  to 
abandon  the  plan  for  extending  the  studies  to  Santo  Domuigo 
and  Quitobaquito,  the  westernmost  settlements  of  the  Papago; 
and  the  expedition  proceeded  directly  toward  the  boundary 
near  Sierra  de  la  Union,  between  Rancho  de  San  Joaquin,  in 
Sonora,  and  Rancho  Ventano,  in  Arizona. 

There  are  several  Papago  rancherias  near  the  last-named 
rancho,  and  in  these  collections  and  photographs  were  made. 
The  party  then  proceeded  to  Fresnal,  the  piincii)al  Indian 
village  in  Papagueria,  where  the  team  was  loaded  with  objects 
obtained  from  the  Indiana.  Later,  Tucson  (Indian)  was 
visited,  and  afterward  a  stop  was  made  at  the  Papago  village 
of  Coyote.     Between  the  last-named  points  and  at  Coyote 
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prehistoric  villages  aiid  other  antiquities  of  much  interest  were 
noted,  and  a  small  collection  of  fragmentary  prehistoric  jwt- 
tery,  etc,  was  made.  Ou  November  25  the  expedition  returned 
to  Tucson,  and  immediately  on  disbanding  the  Ethnologist  in 
Charge  repaired  to  Washington,  Mr  Dinwiddie  remaining  for  a 
few  daya  for  the  purpose  of  completing  collections  on  the 
Papago  reservation  at  San  Xavier.  The  expedition  resulted 
in  a  considerable  collection,  representing  the  arts  and  industries 
of  the  partially  acculturized  Papago  Indians,  whoso  arts  have 
been  hitherto  but  meagerly  represented  in  the  National  Museum 
or  other  repositories  of  scientific  material;  in  the  first  note- 
worthy' collection  of  objective  material  ever  made  among  the 
Seri  Indians;  in  some  500  photographs  of  the  Seri  and  Papago 
Indians  and  their  surroundings,  this  collection  being  of  special 
interest  since  the  Seri  Indians  have  not  hitherto  been  photo- 
graphed, while  few  pictures  of  the  Papago  have  hitherto 
been  taken ;  and  in  a  considerable  body  of  ethnic  material 
appertaining  to  both  tribes. 

Toward  the  close  of  the  calendar  year  Dr  Franz  Boas,  who 
had  visited  British  Columbia  for  the  purpose  of  continuing 
researches  relating  to  the  native  languages  under  the  auspices 
of  the  British  Association  for  the  Advancement  of  Science, 
communicated  with  the  Bureau,  sug^sting  that  he  be  ^ven 
authority  and  means  for  visiting  the  Kathlamet  Indians  of  the 
lower  Columbia  re^on  for  the  purpose  of  collecting  texts  rep- 
resenting their  language  and  mythology.  After  correspond- 
ence»  he  was  authorized  to  carry  out  his  plan  of  operations,  the 
material  collected  to  bo  conveyed  to  the  Bureau  for  a  stipulated 
siUD.  Dr  Boas  devoted  several  weeks  to  the  work,  and  after  hia 
return  to  eastern  United  States  prepared  the  material  for  pub- 
lication. It  was  not  quite  complete  at  the  end  of  the  fiscal 
year,  but  was  soon  afterward  transraitt«d  and  found  to  be  a 
valuable  addition  to  knowledge  concerning  the  northwestern 
tribes. 

About  the  end  of  December  Mr  James  Mooney  proceeded 
to  the  field  in  Indian  Territory  for  the  purpose  of  making  re- 
searches concerning  the  Kiowa  calendar  and  the  Kiowa  heraldic 
system.     He  remained  dwelling  among  the  Kiowa  Indians  until 
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after  tlio  close  of  the  fiscal  year.  Among  the  Kiowa,  as  among 
other  plains  Indiana,  and  indeed  among  all  of  the  aboriginal 
tribes,  there  is  a  widespread  symbolism  by  which  the  arts  are 
influenced  and  guided.  Under  this  symboHsm  tents,  shields, 
arrows,  pipes,  musical  instruments,  robes,  and  otlier  articles 
ai-e  inscribed,  painted,  or  otherwise  marked  with  designs.  In 
manv  cases  these  designs  possess  decorative  value,  and  by 
superficial  students  tliey  are  commonly  supposed  to  be  used 
simply  for  decoration ;  but  study  of  the  Indian  character  and 
motive  shows  that  the  design  is  not  primarily  decorative 
(though  the  germ  of  decoration  may  be  found  therein),  but 
symbolic  and  frauglit  with  meaning  to  those  who  understand 
the  symbolism.  Tliis  primitive  symbolism  is  found  to  be  de- 
veloped aiid  differentiated  in  various  ways  among  different 
tribes  of  the  American  aborigines;  among  the  Kiowa  Indians 
it  is  differentiated  into  a  crude  yet  highly  significant  system  of 
heraldrj',  which  throws  mudi  light  on  the  medieval  heraldry 
of  Europe;  and  in  another  direction  it  is  differentiated  into  a 
system  of  winter  counts  or  calendars,  forming  at  the  same  time 
a  chronologic  system  and  an  liiatorical  record  which,  although 
crude  and  imperfect,  are  of  great  interest.  Among  the  same 
Indians  the  system  of  symbolism  has  been  differentiated  in  a 
third  direction,  though  one  nearly  parallel  with  the  first,  in 
such  manner  as  to  form  a  symbolit^  record  of  social  organiza- 
tion and  relation,  this  part  of  the  record  being  largely  painted 
on  the  dressed-skin  tents.  Thus  the  symbolism  of  the  Kiowa 
Indians  elucidates  the  origin  of  several  arts  brouglit  to  perfec- 
tion only  among  much  more  highly  cultivated  i)eople;  it  rep- 
resents a  crude  heraldry,  a  budding  chronology,  a  nascent 
decorative  art,  and  the  germ  of  writing. 

Although  remaining  in  the  field,  Mr  Moouey  made  consid- 
erable progress  during  the  fiscal  year  in  the  preparation  of  a 
memoir  on  tlie  Kiowa  calendar,  though  the  manuscript  will 
require  revision  as  liis  studies  apjwoach  maturity,  after  his 
return  to  the  office. 

AROIIF.OTjOGY 

Professor  W.  H.  Holmes,  who  retired  from  the  Bureau 
before  the  beginning  of  the  fiscal  year,  left  two  reports  nearly 
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ready  for  publication.  Oue  of  these  relates  to  the  stoiie  art  of 
the  aborigines  as  exemplified  and  elucidated  by  the  relics 
found  in  and  near  the  tidewater  region  adjacent  to  Chesa- 
peake bay;  the  second  to  the  fictile  art  as  represented  by  col- 
lections from  eastern  United  States,  especially  from  the 
mounds.  While  both  reports  were  substantially  complete  as 
to  letterpress,  they  were  incomplete  as  to  illustrations,  and  the 
preparation  of  requisite  illustrations  was  carried  forward  under 
the  supervision  of  the  Ethnologist  in  Charge  and  Mr  DeLaiicey 
W.  Gill.  During  July  a  number  of  photographs  were  made, 
for  incorporation  in  the  memoir  on  stone  art,  by  Mr  Gushing 
and  Mr  William  Diuwiddie.  When  the  illustrations  were  com- 
pleted, the  memoir  was  incorporated  in  the  Fifteenth  Annual 
Report  of  the  Bureau,  which  was  sent  to  press  during  the  year. 

During  portions  of  July  and  August  Mr  Diuwiddie  was 
engaged  in  the  elaboration  of  notes  on  a  remarkable  steatite 
quarry  near  Clifton,  Virginia,  and  in  the  transfer  of  the  collec- 
tions to  the  National  Museum.  The  Clifton  quarry  is  one  of 
the  largest  of  the  aboriginal  excavations  of  soapstone  thu.s  far 
found  in  eastern  United  States,  and  is  noteworthy  for  the 
depth  of  the  cutting  and  the  lai^c  amount  of  fragmentary  and 
other  material  representing  the  processes  of  primitive  quarry- 
men.  Mr  Diuwiddie's  work  on  this  material  was  interrupted 
when  lie  joined  the  expedition  into  the  Papago  country,  and 
his  report  has  not  been  completed. 

Mr  Cosmos  Mindeleff,  who  returned  from  the  field  about  tlie 
end  of  September,  was  occupied  during  the  greater  part  of 
October  in  closing  his  accounts  and  in  other  duties  connected 
with  the  termination  of  long-continued  field  operations.  After- 
ward he  began  the  preparation  of  a  report  on  his  surveys  and 
researches.  During  November,  December,  and  January  the 
material  was  reduced  to  the  form  of  a  memoir  on  the  clifiF  ruins 
of  Canyon  de  Chelly.  In  February  a  preliminar}'  draft  of  the 
text  was  brought  to  substantial  completion,  and  the  later  por- 
tion of  March  was  spent  chiefly  in  the  preparation  of  illustra- 
tions. During  March  and  April  the  text  was  revised  and 
rewritten,  and  toward  the  end  of  the  latter  month  it  wa.s  sub- 
mitted for  publication.     The  preparation  of  the  final  drawings 
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for  the  illustrations  was  also  substantially  completed,  and  in 
June  the  memoir  was  assigned  for  publication  in  the  Sixteenth 
Annual  Report  of  the  Bureau. 

Mr  Mindeleff's  surveys,  recorded  in  his  report  on  Canyon  de 
Chelly,  were  both  extended  and  detailed,  and  have  yielded 
a  large  body  of  especially  trustworthy  data  relating  to  this 
interesting  portion  of  the  continent.  In  a  large  number  of 
cases  he  made  diagrams  showing  the  ground  jdans  of  structures, 
based  on  careful  measurements,  and  these  plans  were  connected 
in  plats,  which  were  in  turn  combined  into  maps.  Whenever 
practicable,  the  plans  were  supplemented  liy  drawings  in 
elevation  and  perspective,  and  by  photographs;  and  the  photo- 
graphic and  other  illustrations  present  vividly  the  characteris- 
tics of  the  region  examined  and  the  conditions  under  which 
the  ancient  cliff  dwellers  lived,  moved,  worshiped  their  mys- 
teries, defended  themselves  against  enemies,  died,  and  were 
buried.  Many  explorations  have  been  made  in  the  south- 
western region,  and  many  students  have  collected  material 
relating  to  the  peculiarly  intelligent  aborigines  of  this  district; 
but  none  of  the  explorations  have  been  more  thorough,  none 
of  the  records  more  faithful,  tiian  that  just  completed  by  Mr 
Cosmos  Mindeleff,  and  it  is  thought  that  his  report  will  make 
Canyon  de  Chelly  classic  ground  for  the  archeologist. 

Although  conducted  primarily  for  other  puqjoses,  the  ex- 
pedition directed  by  Mr  McGee  resulted  in  a  number  of 
interesting  archeologic  discoveries.  Among  these  may  be 
mentioned,  (1)  "Las  Trincheras,"  a  class  of  temporary  forti- 
fications about  isolated  buttes  or  peaks  near  habitable  valleys, 
forming  a  new  archeologic  type  for  this  couutr}-;  (2)  a  con- 
siderable number  of  prehistoric  village  sites,  irrrigatioii  works, 
etc,  in  a  region  heretofore  supposed  to  be  barren  archeolog- 
ically;  (3)  extended  village  sites,  each  dominated  by  one  or 
more  ceremonial  or  other  grand  structures,  sometimes  accom- 
panied by  inclosures  suggesting  the  domestication  of  animals; 
and  (4)  great  acequias,  carried  farther  ui)  the  valley  sides  tlian 
the  present  irrigation  works,  indicating  more  complete  con- 
quest of  the  waters  during  prehistoric  times  than  at  present 
The  archeologic  material  collected  during  the  expedition  has 
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not  been  prepared  for  extended  publication,  but  is  withheld 
for  further  research  in  the  same  region. 

Although  the  collections  in  the  National  Museum  made  by 
members  of  the  Bureau  in  former  years  for  the  purpose  of 
illustrating  the  life  of  the  pueblo  tribes  since  the  Spanish 
advent  is  exceedingly  rich,  comparatively  few  objects  repre- 
sentative of  the  prehistoric  arts  of  these  interesting  people  have 
been  collected.  Opportunity  having  at  last  been  afforded  for 
excavation  among  the  remains  of  the  ancient  cliff  dwellings 
and  jmeblo  peoples  of  the  southwest,  the  Bureau  was  fortunate 
enough  to  enlist  the  services  of  the  late  director  of  the  Hemen- 
way  Expedition,  Dr  J.  Walter  Fewkes,  the  results  of  whose 
researches  among  the  Hopi  Indians  of  Tusayan,  Arizona,  are 
well  known.  Dr  Fewkes  proceeded,  late  in  May,  t»  the  un- 
frequented locality  known  as  the  Red  Rock  country,  southwest 
of  Flagstaff,  Arizona,  where  he  had  the  good  fortune  to  find  a 
group  of  extensive  cliff  ruins  hitherto  unknown  to  archeolo- 
gists  and  not  despoiled  by  white  men.  Excavation  was  prose- 
cuted among  these  aboriginal  remains  during  June  with 
considerable  success,  and  a  number  of  excellent  photographs 
were  made.  At  the  end  of  the  mouth  Dr  Fewkes  returned  to 
Flagstaff  with  a  view  of  reoutfitting  for  a  thorough  explora- 
tion of  some  of  the  extensive  and  presumably  rich  ruins  in  the 
Tusayan  country  of  the  northeastern  part  of  the  territory. 

DESCBIPTIVK  ETHNOLOGY 

Ever  since  the  discovery  of  the  American  continent  explorers 
have  been  impressed  by  the  characteristics  of  the  aborigines, 
and  many  of  them  have  recorded  their  observations  and  im- 
pressions in  reports,  letters,  diaries,  and  treatises,  and  great 
numbers  of  these  records  have  been  printed  and  published  to 
the  world.  In  this  way  a  great  body  of  literature,  sometimes 
styled  "Americana,"  has  been  produced.  A  large  part  of  this 
body  of  literature  relates  partly  or  wholly  to  the  American 
Indians.  Usually  the  records  were  baaed  on  superficial  obser- 
vation and  frequently  they  are  vitiated  by  misapprehension 
and  hasty  generalization.  Nevertheless  much  of  the  literature 
represents  actual  observation  of  the  Indians  while  yet  they 
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retained  primitive  characteriBtics.  Thus,  although  tlie  early 
records  are  diverse  in  value,  the  body  of  the  literature  of  this 
class  contains  a  large  store  of  information  concerning  the 
physical  characteristics,  mental  attributes,  habits,  customs,  arts, 
beliefs,  and  institutions  of  the  native  Americans.  Moreover, 
research  concerning  i)rimitive  peoples  has  shown  that  the  ideas 
of  the  savage  and  barbarous  peoples  are  expressed  in  the 
nomenclature  much  more  fully  and  significantly  than  are  those 
of  cultured  people,  so  that  the  records  of  personal  and  geo- 
graphic names  are  often  of  great  utility  as  indices  to  the  intel- 
lectual characteristics,  customs,  and  institutions  of  the  Indian 
tribes.  Infonnation  of  this  class  abounds  in  America.  Thus 
there  is  a  large  store  of  information  in  the  publications  of  the 
early  and  later  travelers  in  America,  but  the  literature  is  so 
vast  and  widely  scattered  that  the  information  is  nearly  inac- 
cessible to  students. 

pjven  before  the  institution  of  the  Bureau  of  American 
Ethnology,  ethnologists  generally  recognized  the  need  of  sys- 
tematic information  concerning  the  aboriginal  tribes,  and  sev- 
eral students  had  made  essays  toward  the  collection  of  such 
information  from  the  voluminous  literature,  either  for  personal 
use  or  for  publication.  When  the  Bureau  was  organized,  one 
of  the  lines  of  work  projected  was  the  compilation  of  such 
information  from  the  published  literature  and  from  manuscripts, 
the  compilation  being  guided  and  corrected  and  the  material 
enriched  by  concurrent  research  among  the  Indians  them- 
selves. The  bibliographic  work  undertaken  in  the  Bureau, 
and  so  long  successfully  carried  forward  by  Sir  Pilling,  was 
designed  largely  as  a  means  to  this  end.  In  addition,  all  of 
the  collaborators  of  the  Bureau  were  instructed,  and  many 
con-espondents  were  ui^ed,  to  obtain  and  record  general  facts 
pertaining  to  the  tribes  with  which  they  came  in  contact;  and 
most  of  the  collaborators  of  the  Bureau  have  been  employed 
from  time  to  time  in  collating  the  material  gathered  in  this 
way.  Anterior  to  the  institution  of  the  Bureau,  most  of  the 
students  engaged  in  systemizing  the  ethnologic  data,  arranged 
the  material  alphabetically  on  cards  or  in  books,  generally 
under  tribal  and  other  proper  names — this  was  the  method 
pursued  by  Dr  O.  T.  Mason,  of  the  Smithsonian  Institution, 
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who  was  engi^ed  in  the  work  before  the  institution  of  the 
l^urean — and  easentially  the  same  plan  was  jmrsned  by  Mr 
James  Mooney  during  liia  earlier  re-searches  befnre  he  became 
connected  with  the  Bureau. 

Under  this  methoil  of  assembling  the  data,  it  frequently 
happened  that  the  records  were  brief  and  incomplete  and  that 
the  terms  under  whicli  the  entries  were  made  were  variable, 
so  that  much  care  and  tliought  were  necessarily  devoted  to  the 
ascertainment  of  synonymy.  As  the  work  i)rogTessed  with  the 
Bureau  the  studies  contiuued,  and  the  Director  and  collabora- 
tors engaged  in  the  compilation  came  to  speak  of  the  work  as 
a  "Synonymy"  of  the  Indian  tribes.  As  the  material  con- 
tinued to  accumulate,  and  particularly  as  the  more  extended 
and  more  accm-ate  information  gained  by  actual  researches 
among  the  Indians  was  incor|>orated,  it  was  found  that  the 
synonymy  proper  diminished  relatively,  while  the  body  of 
general  information  became  greatly  expanded.  Now  that  the 
records  have  so  increased  as  to  fill  many  thousands  of  cards, 
it  is  found  that  the  work  forms  a  great  cyclopedia  relat- 
ing to  the  Indian  tribes,  which  even  in  manuscript  form  is  of 
large  and  constantly  increasing  utility.  With  the  develop- 
ment of  a  plan  for  publication,  as  set  forth  in  the  last  report, 
the  inadequacy  of  the  original  name  for  the  work  came  to  be 
appreciated,  and  during  the  present  year  it  has  been  decided 
to  begin  the  issue  of  the  work  in  a  series  of  bulletins  corre- 
sponding with  the  aboriginal  linguistic  stocks,  under  the  desig- 
nation "Cyclopedia of  the  American  Indians." 

Throughout  the  fiscal  year  Mr  F.  W.  Hodge  has  had  charge 
of  the  work  on  the  cyclopedia,  and  during  most  of  the  time  he 
has  been  engaged  in  preparing  for  publication  the  records  per- 
taining to  several  southwestern  stocks.  Early  in  the  year  Mr 
J.  Owen  Dorsey  also  contributed  to  the  work,  and  during  July, 
August,  and  September  Mr  James  Mooney  was  occupied  partly 
in  extending  the  portion  of  the  cyclopedia  relating  to  the  east- 
em  tribes  of  the  Siouau  family.  Several  bulletins  are  practi- 
cally ready  for  the  press,  and,  save  for  the  conditions  growing 
out  of  the  modification  of  the  law  governing  the  public  print- 
ing, some  of  these  would  have  been  sent  to  the  press  before  the 
close  of  the  vear. 
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In  1883  Mr  C.  C.  Royce  was  employed  in  the  Bureau  to  col- 
lect and  tabulate  the  various  treaties  with  the  Indian  tribes 
relating  to  the  cession  and  transfer  of  lands.  The  work  was 
substantially  completed,  and  the  lands  affected  by  the  various 
treaties  described  iu  schedules  and  platted  ou  maps.  These 
schedules  and  maps  were  duly  turned  in  by  Mr  Royce  and 
were  added  tri  the  archives  of  the  office  for  use  in  counection 
with  the  more  strictly  ethnologic  researches.  Since  that  date 
frequent  requests  for  infomiatiou  concerning  the  Indian  land 
treaties  have  been  received,  and  thereby  the  value  and  accu- 
racy of  the  work  has  been  fully  tested.  During  the  year  the 
demand  for  such  information  so  increased  that  it  was  decided 
to  submit  the  material  for  publication.  While  the  schedules 
and  maps  were  in  most  respects  ready  for  printing,  revision  of 
certain  portions  seemed  to  be  required,  and  a  general  introduc- 
tion was  thought  to  be  desirable.  Accordingly,  in  November 
the  work  of  revision  was  assigned  to  Dr  Gyrus  Thomas,  who 
also  undertook  the  preparation  of  the  requisite  introductory 
chapter.  The  remainder  of  the  fiscal  year  was  spent  by  Dr 
Thomas  chietly  in  the  completion  of  this  task,  which  was  not 
quite  done  at  the  end  of  that  time. 

LIKGUI8TIC8 

As  the  researches  relating  to  primitivo  peoples  in  this  and 
other  countries  progressed,  the  importance  of  linguistic  studies 
became  more  and  more  apparent.  Mankind  is  preeminent 
partly  because  of  a  variety  of  individual  characteristics,  yet  in 
large  measure  because  of  social  organization;  and  it  is  through 
organization  that  men  have  been  successively  raised  from  sav- 
agery to  barbarism,  from  barbarism  to  civilization,  and  from 
simple  civilization  to  the  highest  enlightenment  and  humanity. 
Now,  the  basis  of  organization  is  exprefiion,  and  the  art  of 
expression  is  accordingly  paramount  among  the  arts  of  men, 
and  ethnologists  have  found  that  the  grade  of  development 
and  the  elassific  relations  of  peoples  are  more  justlj'  indicated 
by  their  arts  of  oral  expression  than  in  any  other  way.  Thus 
the  accepted  ethnologic  classification  in  this  and  other  coun- 
tries is  ])rimarily  linguistic. 
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The  importance  of  linguistic  researches  has  been  recognized 
in  the  Bureau  of  American  Ethnology  from  the  outset,  and 
much  labor  has  been  expended  in  the  collection  of  linguistic 
literature  as  a  basis  for  the  classification  of  the  tribes  and  also 
as  a  means  for  still  further  extending  the  principles  of  ethnic 
classification. 

During  tlie  last  fiscal  year  this  branch  of  the  work  has  been 
carried  forward  continuously  by  Dr  Albert  S.  Gatschet  and 
Mr  J.  N.  B.  Hewitt,  and  during  a  part  of  the  year  by  the 
Director  and  Mr  J.  Owen  Dorsey. 

The  work  of  the  Director  in  linguistics  during  the  year 
was  largely  ancillary  to  the  researches  in  psychology  and  in 
anthropologic  classification.  In  this  connection  portions  of  the 
rich  store  of  linguistic  manuscripts  were  examined,  and  the  prin- 
ciples of  linguistic  development  were  formulated  for  the  use  of 
the  collaborators. 

Mr  J.  Owen  Dorsey  was  occupied  during  July  in  (1)  the 
preparation  of  a  catalog  of  the  Teton-Dakota  manuscripts  by 
Messrs  Bushotter  and  Bruyier,  in  possession  of  the  Bureau, 
and  (2)  the  continuation  of  his  work  on  the  Winnebago 
texts  and  dictionary  slips,  noted  in  previous  reports.  During 
August  the  first  of  these  lines  of  work  was  completed,  and  he 
then  rearranged  the  linguistic  manuscripts  in  the  fireproof 
vaults  of  the  Bureau.  Many  of  these  manuscripts  are  unique. 
A  large  proportion  represent  the  work  of  the  regular  collab- 
orators of  the  Bureau,  but  several  have  been  derived  from 
other  sources  by  exchange  or  by  donation,  through  the  interest 
ill  the  subject  developed  early  in  the  history  of  the  Bureau. 
The  material  is  of  great  scientific  value,  and  it  is  deemed  im- 
portant that  it  should  be  airanged  in  readily  accessible  form, 
in  connection  with  a  suitable  catalog.  On  completing  this 
task,  Mr  Dorsey  resumed  the  preparation  of  material  for  the 
synonymy  of  the  Siouan  stock,  in  connection  with  which 
he  prepared  during  November  a  brief  memoir  on  "Siouan 
Sociology,"  which  was  afterward  revised  by  Mr  MeGee  for 
incorporation  in  the  Fifteenth  Annual  Report  of  the  Bureau. 
During  December  Mr  Dorsey's  work  was  interrupted  by 
illness,  which,  to  the  great  loss  of  science,  terminated  fatally. 
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At  the  beginniug  of  the  fiscal  year  Dr  Gatschet  was  engaged 
in  elaborating  the  large  body  of  Shawnee  linguistic  material 
described  in  preceding  reports.  Tliis  work  was  continued  until 
the  end  of  September,  and  a  large  number  of  lexic  and  gram- 
matic  elements  were  extracted  and  arranged  on  cards.  In  con- 
nection with  this  work  Dr  Gatschet  prepared  an  ethnographic 
sketch  of  the  Shawnee  for  incorj)oration  in  the  cyclopedia  of 
Indian  tribes  and  carried  forward  his  comparative  tabulation  of 
the  phonetics,  grammar,  etymology,  and  syntaxis  of  all  the 
Algonquiau  dialects.  Special  attention  was  given  to  this  com- 
parative work  throughout  the  remaining  portion  of  tlie  year. 
During  June  pai'ticular  attention  was  given  to  the  Peoria  lin- 
guistics, which  Dr  Gatschet  has  continued  to  elaborate  in  con- 
nection with  his  comparative  work  on  the  Algonquian  languages. 
The  studies  and  comparisons  of  this  material  indicate  that  it 
is  in  condition  for  publication  so  far  as  the  vocabulary  is  con- 
cerned, though  further  material  will  be  required  before  the  gram- 
mar can  be  perfected.  There  is  now  in  the  Bureau  archives 
a  large  body  of  carefully  selected  material  relating  to  the 
Algonquian  languages,  collected  mainly  through  Dr  Gatschet's 
persevering  industry.  Considerable  portions  of  the  material 
are  substantially  ready  for  publication;  but  it  seems  desirable, 
before  sending  the  matter  to  the  press,  to  extend  researches 
conceniing  certain  of  the  dialects  and  to  introduce  the  whole 
by  a  discussion  of  the  modes  of  development  and  the  means 
of  dialectal  diiferentiation.  A  part  of  the  Director's  work  dur- 
ing the  year  was  contributed  toward  such  an  introduction  and 
discussion. 

Mr  J.  N.  B.  Hewitt  was  occupied  during  a  part  of  the  year 
in  transcribing  in  form  for  publication  the  Tubari  vocabulary 
collected  during  the  last  fiscal  year  by  Dr  Carl  Lumholtz, 
and  in  making  comparative  studies  of  this  and  other  material 
obtained  by  Dr  Lumholtz  and  other  explorers  and  ethnologists 
in  southwestern  United  States  and  Mexico.  The  task  of  pre- 
paring the  Tubari  material  for  publication  proved  to  be  great, 
but  was  nearly  completed  during  the  fiscal  year.  When  ready 
for  printing,  the  monograph  will  be  a  unique  and  invaluable 
record  of  a  once  numerous  tribe,  now  nearly  extinct. 
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At  intervals  during  the  year  Mr  Hewitt  was  engaged  in  a 
comparative  study  of  the  pronoun  as  used  by  various  Indian 
tribes.  The  pronoun  is  an  important  element  in  primitive 
speech,  and  has  receive<l  much  attention  from  linguists  and 
philologists  in  many  parts  of  the  world.  The  archive«  of  the 
Bureau  now  afford  a  more  extended  basis  ftir  resejirch  con- 
cerning this  element  than  is  known  to  exist  elsewhere,  and 
this  material  lias  been  used  efficiently  and  successfully  by  Mr 
Hewitt  in  his  researches. 

Although  the  discussion  of  the  subject  was  well  advanced 
at  the  close  of  the  fiscal  year,  it  was  not  yet  in  form  for 
publication. 

MYTHOLOGY 

Mrs  Matilda  C.  Stevenson  coutinued  the  revision  of  notes 
and  the  final  writing  of  manuscript  for  her  report  on  the  Zuiii 
Indians.  This  elaborate  report  has  been  in  preparation  several 
months.  In  view  of  the  great  number  and  interest  of  the  cere- 
monials and  the  significant  nature  of  the  beliefs  of  the  Zufii 
Indians,  it  is  thought  desirable  to  spare  no  pains  in  making  it 
as  nearly  exhaustive  as  possible,  and  thus  all  details  of  cere- 
monial and  belief  are  receiving  attention,  necessarily  at  con- 
siderable expense  in  time. 

Mr  Frank  Hamilton  Gushing  has  been  engaged  in  inter- 
esting researches  concerning  the  significance  of  the  arrow  in 
primitive  thought,  cu8t4>m,  and  symbolism.  Recent  investiga- 
tions of  games  of  divination,  American  and  Oriental,  by  Mr 
Stuart  Culin  (with  whom  Mr  Gushing  has  in  some  measure 
cooperated)  and  by  other  students  in  this  country  and  abroad, 
have  shown  tliat  among  many  primitive  peoples  games  are 
conducted  ceremonially  rather  than  for  amusement,  and  that 
the  games  are  commonly  divinatory.  The  researches  have 
shown  also  that  the  arrow,  either  in  itself  or  by  symbol,  is 
an  essential  element  in  such  di\auatory  games.  One  of  the 
results  of  these  researches  is  a  demonstration  of  the  world- 
wide use  of  the  arrow  and  of  the  existence  of  close  analogies, 
if  not  homologies,  in  fundamental  symbolism  among  the 
primitive  peoples  of  several  continents.  The  researches  also 
indicate    relative    recency  in  origin  of  many  of  the  games 
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played  for  amusement  among  civilized  peoples;  and  they 
show  the  origin  and  successive  stages  of  development  of 
many  of  these  games  with  remarkable  clearness.  In  scientific 
research  each  well-established  cont^lusion  gives  a  new  point 
of  view  from  which  the  student  is  able  to  see  farther  than 
before  into  the  unknown,  and  from  which  also  he  is  able  to 
see  relations  among  the  known  more  clearly  than  before. 
ITiis  is  strictly  true  of  Mr  Cushing's  researches  concerning 
the  arrow.  His  preliminarj'  conclusions  have  afforded  insight 
into  various  primitive  customs  and  ideas. 

PSYCHOLOGY 

Throughout  the  fiscal  year  the  attention  of  the  Director  has 
been  given  chiefly  to  the  development  of  a  classification  of 
the  races  of  raankin<l  with  special  reference  to  the  American 
tribes.  To  this  end  the  physical  and  mental  attributes  of  the 
tribes  were  considered  in  detail;  and  at  the  same  time  the  art 
pro<lucts  were  studied  as  the  tangible  expression  of  mental 
attributes.  Pursuing  the  investigation,  it  became  e\'ideut  that 
the  distinctive  characteristics  of  individuals,  tribes,  and  peo- 
ples are  substantially  intellectual.  In  this  way  the  Director 
was  led  to  an  analy.'*is  of  the  psychic  characteristics  of  man- 
kind. At  first  the  subject  was  obscure  and  apparently  so 
complex  as  to  discourage  investigation;  but  as  the  work  pro- 
gressed, and  as  arts,  oi^anization,  beliefs,  and  ceremonials 
were  interpreted  as  expressions  of  psychic  organization,  the 
causes  of  apparently  unrelated  facts  fell  into  order,  and  sub- 
stantial progress  was  made  in  the  researches.  During  recent 
months  it  has  been  found  that  the  researches  concerning  men- 
tal attributes  of  the  American  Indians  aiford  a  clue  to  the 
differentiation  of  indi%'iduals  and  families,  and  the  coalescence 
of  groups,  and  the  development  of  individual  and  collective 
attributes.  Thus  the  researches  in  psychology  have  already 
yielded  a  basis  for  the  classification  of  the  native  tribes,  and 
have  illumined  the  aboriginal  arts,  institutions,  and  beliefs. 

Considerable  progress  has  been  made  in  the  preparation  of 
an  extended  report  on  the  classification  of  the  native  races  and 
their  attributes  on  a  comprehensive  psychic  basis ;  but  the 
memoir  remained  unfinished  at  the  end  of  the  year. 
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BIBUOGRAPHY 


Notwithstauding  the  serious  condition  of  his  health,  Mr 
James  C.  Pilling  continued  almost  uninterruptedly  the  compila- 
tion of  the  bibliography  of  the  languages  of  the  North  Ameri- 
can Indians.  The  early  part  o(  the  year  was  devoted  specially 
to  the  preparation  of  tlie  Shahaptian  bibliography;  but  realiz- 
ing the  gradual  failure  of  his  strength,  Sir  PilHug  decided  to 
lay  aside  this  work  and  to  devote  his  energy  to  the  more 
important  and  extensive  bibliography  of  the  Mexican  lan- 
guages, and  in  this  labor  he  was  engaged  until  toward  the 
close  of  the  year,  when,  his  strength  having  become  com- 
pletely exhausted,  he  was  compelled  to  abandon  it.  This  bib- 
liography, however,  is  left  in  such  condition  that  it  is  believed 
the  compilation  may  be  made  ready  for  publication  without 
great  labor.  With  the  possible  exception  of  the  Algonquian 
bibliography,  the  bibliography  of  the  Mexican  languages  will 
be  the  most  voluminous  of  the  entire  series,  and  many  inquiries 
concerning  and  applications  for  the  volume  have  already  been 
made  by  students.  After  a  long  and  faithful  career  in  behalf 
of  the  Bureau  of  American  Ethnology,  the  iruits  of  which  are 
known  the  world  over,  Mr  Filling's  services  terminated  with 
the  close  of  the  month  of  May. 

PUBLICATION 

Satisfactory  progress  was  made  witli  the  publications  of  the 
Bureau  during  the  year,  the  editorial  work  being  conducted 
under  the  immediate  direction  of  the  Ethnolo^st  in  Charge, 
aided  largely  by  Mr  F.  W.  Hodge  and  Mr  George  M.  Wood. 
As  stated  in  the  report  for  the  fiscal  year  ending  June  30, 
1894,  the  first  proofs  of  the  Thirteenth  Annual  Report  were 
received  from  the  Public  Printer  in  June;  by  the  beginning  of 
October  the  entire  volume,  with  the  exception  of  the  adminis- 
trative report  and  the  index,  was  in  page  form;  the  former  has 
since  been  prepared  and  transmitted,  and  the  compilation  of 
the  index  was  well  under  way  at  the  close  of  the  year. 
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On  June  1  the  manuscript  of  the  text  and  illustrations  for 
the  Fourteenth  Annual  Report,  ami  on  June  14  the  copy  for 
the  Fifteenth  Annual  Report,  were  transmitted  to  tlie  printer, 
but  no  proofs  hftd  been  received  at  the  close  of  the  year. 

Proof  reading  of  the  bulletin  bearing  the  title  "Chinook 
Texts,"  by  Franz  Boas,  was  continued  from  the  last  fiscal  year 
(when  176  pages  were  in  type)  and  caiTied  to  completion  b}' 
the  middle  of  December.  The  edition  of  this  bulletin  was 
delivered  in  May,  1893. 

Final  proof  reading  of  the  bulletin  "An  Ancient  Quarry  in 
Indian  Territory,"  by  W.  H.  Holmes,  was  also  completed,  and 
in  October  the  brochure  was  ready  for  disti-ibution. 

Early  in  August  the  manuscripts  of  three  other  bulletins  were 
transmitted  to  the  Public  Printer.  One  of  these,  the  "  List  of 
Publications  of  the  Bureau  of  Ethnology,"  by  F.  W.  Hodge, 
was  received  shortly  afterward,  and  in  November  the  edition 
was  delivered.  In  September  the  first  proofs  of  "Archeologic 
Investigations  in  James  and  Potomac  Valleys,"  by  Gerard 
Fowke,  were  received.  By  the  close  of  the  year  the  proof 
reading  was  completed,  and  the  edition  was  delivered  by  the 
Government  Printing  Office  in  May,  189.').  During  the  same 
period  proof  of  the  bulletin  entitled  "Siouan  Tribes  of  the 
East,"  by  James  Mooney,  was  read,  and  the  edition  received 
also  in  May. 

To  summarize,  the  following  publications  were  delivered  by 
the  Public  Printer  and  transmitted  to  the  regular  corresptmd- 
ents  of  the  Bureau  during  the  fiscal  year: 

Eleventh  Annual  Report,  for  1889-110,  containing,  in  addition 
to  the  Director's  report  of  25  pages,  the  following  memoirs: 
(1)  "The  Sia,"  by  Matilda  C.  Stevenson;  pages  3  to  157,  plates 
i-xxxv,  figures  1-20.  (2)  "Ethnology  of  the  Ungava  District," 
by  Lucien  M.  Turner;  pages  159  to  349,  plates  xxxvi-xlhi, 
figures  21-155.  (3)  "A  Study  of  Siouan  Cults,"  by  J.  Owen 
Dorsey;  pages  351  to  544,  plates  xliv-l,  figures  156-200. 

Twelfth  Annual  Report,  for  1890-91,  containing,  in  addition 
to  the  Director's  account  (28  pages)  of  the  administration  of 
tlie  Bureau  during  the  year,  the  following:  "Report  on  the 
Mound  Explorations  of  the  Buriaii  of  Ethnology,"  by  Cyrus 
Tliomas;  pages  3  to  722,  plates  i-xlii,  figures  1-344. 
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Contributions  to  North  American  Ethnology,  volume  ix, 
comprising  "Dakota  Grammar,  Texts,  and  Ethnography,"  by 
S.  R.  Riggs,  edited  by  J.  Owen  Dorsey;  xxxii,  239  pages. 

Bulletin  T=20,  "Chinook  Texts,"  by  Franz  Boaa;  278  pages, 
1  plate. 

Bulletin  U^21,  "An  Ancient  Quarrj'  in  Indian  Territory," 
by  \V.  H.  Holmes;   19  pages,  12  plates,  7  figures. 

Bulletin  V^22,  "Siouan  Tribes  of  the  East,"  by  James 
Mooney;  100  pages,  map'. 

Bulletin  W^23,  "Archeologic  Investigations  in  James  and 
Potomac  Valleys,"  by  Gerard  Fowke;  80  pages,  17  figures. 

Bulletin  X=24,  "List  of  the  Publications  of  the  Bureau  of 
Ethnology,"  by  F.W.  Hodge;  25  pages. 

MISCELLANEOUS 

Library — The  growth  of  the  library,  mainly  through 
exchange  with  scientific  institutions  and  individuals  through- 
out the  world,  has  been  steady.  The  number  of  volumes  in 
possession  of  the  Bureau  is  5,029,  au  increase  of  679  volumes 
since  the  last  fiscal  year.  The  accession  of  pamphlets  and 
periodicals  during  the  same  period  has  been  proportionately 
large. 

Illustrations — The  preparation  of  illustrations  for  the  publica- 
tions of  the  Bureau  has  been  continued  under  the  direct  super- 
vision of  Mr  DeLaucey  W.  Gill,  to  whose  artistic  skill  and 
intelligent  interest  in  anthropologic  subjects  the  high  standard 
of  the  pictorial  part  of  the  Bureau's  published  works -is  largely 
due. 

Photographs — In  addition  to  the  excellent  series  of  photo- 
graphs made  by  Mr  William  Dinwiddle,  under  the  direction  of 
Mr  McGee,  during  the  season  of  exploration  among  the  Seri 
and  Papago,  and  those  made  by  Mr  Mindeleff  in  Canyon  de 
Chelly,  individual  and  gi'oup  photogra})h8  were  made  of  an 
Osage  and  an  Oto  delegation  who  visited  Washington  in  Feb- 
ruary and  March,  i-espectively. 

Exposition — During  the  closing  months  of  the  fiscal  year  a 
collection  was  prepared  for  exhibition  at  the  International 
and  Cotton  States   Exposition,  held  in  Atlanta   during   the 
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Buraraer  of  1895.  The  exhibit  prepared  by  the  Bureau  was 
a  part  of  that  of  the  Smithsonian  Institution;  it  was  designed 
to  occupy  an  alcove  in  the  Govemmeut  building.  Six  wall 
casGn  and  four  floor  cases  were  provided;  and  there  were,  in 
addition,  a  number  of  large  objects  prepared  for  placing  on 
the  tops  of  the  cases,  together  with  a  series  of  twelve  trans- 
parencies. The  material  was  selected  to  illustrate  three  tribes, 
viz:  (1)  The  Cherokee  Indians,  whose  ancestors  formerly 
occupied  northern  Geoi^a;  (2)  the'Papago  Indians,  a  peace- 
ful tribe  of  Arizona  and  Sonora  (Mexico);  and  (3)  the  Sen 
Indians,  a  warlike  tribe  of  Tiburou  island  in  the  Gulf  of 
California  and  the  adjacent  mainland  of  Sonora.  The  col- 
lections representing  the  Cherokee  Indians  were  made  some 
years  ago  by  Mr  Mooney,  and  were  withdrawn  from  the 
National  Museum  for  the  purposes  of  the  exposition;  the  col- 
lections representing  the  Papago  and  Seri  Indians  were  the 
product  of  recent  exploration  by  Mr  McGee,  described  else- 
where in  this  report 

NECROLOGY 

GABRICK    TdALUERY 

Colonel  Garrick  Mallery,  who  died  at  his  home  in  Washing- 
ton, October  24, 1894,  was  bom  in  Wilkesbarre,  Pennsylvania, 
April  23,  1831.  After  his  graduation  at  Yale  College  and  a 
due  course  of  study  under  the  direction  of  his  father,  Judge 
Garrick  Mallery,  he  began  the  [)ractice  of  law  in  Philadelphia, 
which  he  continued  until  the  outbreak  of  the  civil  war.  Mien 
he  entered  the  volunteer  service  as  captain  in  the  Seventy -first 
Pennsylvania  Infantry.  Throughout  tlie  rebellion  Mallery 
displayed  unusual  bravery.  In  June,  1862,  at  the  battle  of 
Peach  Orchard,  Virginia,  he  wa-s  twice  severely  wounded,  and 
while  lying  on  the  battlefield  was  captured  and  sent  to  Libby 
Prison,  at  Richmond,  where  he  remained  until  exchanged  and 
sent  to  his  home  at  Philadelphia.  As  soou  as  he  had  suffi- 
ciently recovered  from  liis  wounds,  Mallery  returned  to  duty 
and  became  lieutenant-colonel  of  the  Thirteenth  Pennsylvania 
cavalry,  which  position  he  retained  until  the  close  of  the  war. 
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In  1866  he  was  commissioned  captain  of  the  Forty-third 
infantry  of  the  regidar  army,  and  later  the  brevet  rank  of 
colonel  was  bestowed  on  him  for  gallant  and  meritorious  serv- 
ices. His  scientific  knowledge  was  early  recognized  by  the 
War  Department,  and  in  1870  he  was  detailed  to  execute  a 
plan  adopted  by  Congress  for  the  prosecution  of  meteorological 
researches  by  the  Signal  Service,  and  in  this  connection  fre- 
quently acted  as  chief  signal  officer  of  the  army. 

Colonel  Mallery's  studies  of  the  ethnology  of  the  Indians  of 
North  America  began  with  his  military  service  on  tlie  frontier. 
In  1876  he  was  assigned  to  the  command  of  Fort  Rice,  Dakota, 
where  he  became  absorbed  in  the  sign  language  and  pictog- 
raphy of  the  plains  tribes.  His  writings  on  these  subjects 
soon  became  well  and  favorably  known,  and  on  tlie  organiza- 
tion of  the  Bureau  of  Ethnology  in  1879  his  services  were 
at  once  engaged  by  the  Director  for  the  prosecution  of  the 
researches  he  had  so  well  begun.  In  1880  his  "Introduction 
to  the  Study  of  Sign  Language  Among  the  North  American 
Indians  as  Hlustrating  the  Gesture  Speech  of  Mankind,"  was 
published,  followed  immediately  by  "A  Collection  of  Gesture 
Signs  and  Signals  of  the  North  American  Indians,  with  Some 
Comparisons."  The  latter  volume  formed  the  basis  of  his 
memoir  on  "  Pictograplis  of  the  North  American  Indians,"  a 
preliminary  paper  of  256  pages  published  in  the  Fourth  Ainiual 
Report  of  the  Bureau,  and  the  greatly  extended  memoir  of 
807  pages  and  over  1,300  illustrations  bearing  tlie  title  "Picture 
"Writing  of  the  Americiin  Indians" — a  monument  t<j  his  indus- 
try and  ingenious  research — comprising  the  body  of  the  Tenth 
Annual  Report  of  the  Bureau.  Colonel  Mallery's  "Sign  Lan- 
guage Among  North  American  Indians  Compared  with  that 
Among  otlier  People  and  Deaf-Mntes,"  which  appeared  in  the 
First  Annual  Report  of  the  Bureau,  was  based  on  his  "Collec- 
tion of  Gesture  Signs  and  Signals,"  but  even  this  monograjjh  of 
290  pages  and  300  illustrations  was  regarded  only  as  prelimi- 
nary, his  great  work  on  this  subject  remaining  uufinislied  at 
the  time  of  his  death. 

Colonel  Mallery  was  tlie  first  to  direct  serious  attention  to 
the  investigation  of  the  population  of  the  American  aborigines 
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in  past  times  aa  compared  to  the  present,  and  his  paper,  "The 
Former  and  Present  Number  of  Our,  Indiana,"  effectually 
<;xj)loded  the  old  theory  tliat  the  aboriginal  population  of 
America  at  the  time  of  the  discovery  was  much  greater  than 
at  the  present  period.  But  Colonel  Mallery's  anthroiwlo^ic 
researches  were  not  confined  to  the  American  Indians.  His 
studies  in  general  sociology  show  a  wide  and  intimate  acquaint- 
ance with  the  literature  and  peoples  of  both  continents,  and 
his  various  writings  exemplify  his  scholarly  taste  and  strong 
j>o\ver  of  philosophic  comparison.  Among  the  papers  per- 
taining to  this  subject  prepared  by  Colonel  Mallerj'  are: 
"Manners  and  Meals,"  "Greeting  by  Gesture,"  "Customs  of 
Courtesy,"  "  Philosophy  and  Specialties,"  and  "The  Gesture 
Speech  of  Man."  His  study,  "Israelite  and  Indian — a  Parallel 
in  Planes  of  Culture,"  provoked  much  discussion  among  scien- 
tific men,  and  was  translated  int<»  the  German  by  Dr  Frederick 
S.  Krauss. 

In  the  words  of  a  lifelong  friend,  Garrick  Mallery  was  "the 
gallant  soldier  with  a  stainless  record;  the  scholar  largely  read 
in  the  literature  of  his  own  and  other  times;  the  man  of  science 
who  has  left  an  imperishable  record  of  ingenious  and  far- 
reaching  research;  the  trusted  councilor  in  the  societies  which 
honored  him  with  their  highest  dignities;  the  genial  com- 
panion; the  affectionate  husband;  the  staunch  friend ;  the  high- 
bred gentleman." 

JAMES  OWEN  DORSET 

In  the  death  of  Mr  Dorsey  American  ethnology  lost  a  bril- 
liant student.  Uoniin  Baltimore  October  31, 1848,  he  acquired 
his  primary  education  in  the  schools  of  his  native  city.  At  an 
early  age  he  evinced  a  marked  precocity  in  the  acquirement 
of  language;  it  is  said  that  at  G  he  learned  the  Hebrew  alpha- 
bet, and  ere  he  reached  his  eleventli  year  he  could  read  the 
language  with  facility.  At  14  young  Dyi-sey  entered  the  Cen- 
tral High  School,  now  City  College,  and  pursued  the  classic 
coui-se,  but  durhig  his  second  year  he  was  constrained  to 
abandon  his  studies  by  reason  of  ill  health.  In  the  autumn  of 
18C7  he  entered  tlie  prejmratory  department  of  tlie  Theological 
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Seminary  of  Virginia,  and  the  junior  class  in  1869.  Two 
years  later  he  was  ordained  a  deacon  of  tlie  Protestant  Epis- 
copal Church,  and  in  May  began  mission  work  among  the 
Ponka  Indians  of  Dakota  Territory.  But  the  rigorous  climate 
and  the  ^ncissitudes  of  early  frontier  life  soon  affected  his 
health,  which  was  never  robust,  and  after  serious  attacks  of 
illness  in  July,  1872,  and  early  in  1873,  he  was  compelled  to 
abandon  his  mission  work  in  August  of  the  latter  year,  soon 
after  he  had  acquired  the  ability  to  converse  with  the  Indians 
without  the  aid  of  an  interpreter.  Returning  to  Marj-laud,  he 
was  engaged  in  parish  work  until  July,  1878. 

While  pursuing  his  work  as  missionary  among  tlie  Indians, 
Mr  Doi-sey  became  a  correspondent  of  the  Smithsonian  Insti- 
tution. His  profound  knowledge  of  the  dialects  of  the  Siouan 
languages  early  attracted  the  attention  of  Major  J.  W.  Powell, 
at  whose  instance  he  was  sent  among  the  Omaha  tribe  in  1878 
for  tlie  purpose  of  acquiring  additional  linguistic  and  other 
anthropologic  material,  remaining  among  that  people  until  the 
spring  of  1880.  In  the  meantime,  on  the  organization  of 
the  Bureau  of  Ethnology,  in  1879,  he  was  immediately  chosen 
one  of  the  scientific  corps  and  was  arduously  engaged  in  lin- 
guistic and  sociologic  work  up  to  the  time  of  the  illness  which 
terminated  in  his  death  at  Washington  on  February  4,  1895. 

His  great  modesty  and  his  strong  conviction  that  the  views 
of  a  student  should  be  molded  by  truths  prevented  him  from 
formulating  subjective  theories  by  which  to  judge  the  value  of 
his  facts.  In  the  later  years  of  his  studies  in  linguistic  mor- 
phology he  began  to  feel  the  inadequacy  of  the  venerable 
agglutination  theory  to  explain  all  the  facts  of  word  structure 
prevailing  in  the  languages  he  was  studying,  and  he  came  to 
look  upon  adaptation — the  infusing  with  a  new  meaning  or 
function  an  element  which  before  had  or  had  not  any  definite 
signification — as  an  important  and  potent  factor  in  the  genesis 
and  development  of  morphologic  structures.  His  mastery  of 
the  wealth  of  forms  in  the  languages  he  studied  enabled  him 
to  illustrate  copiously  the  working  of  this  principle.  His  lin- 
guistic acumen  and  painstaking  accuracy  are  brought  out  in 
his  interlinear  translations  of  numerous  and  voluminous  texts, 
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both  in  print  and  in  manuscript.  His  marvelous  aptitude  iu 
discriminating,  gras])ing,  and  retaining  sounds  enabled  him  to 
obtain  accurate  vocabularies  and  texts  with  great  ease,  and  to 
detect  differences  of  meaning  and  function  through  differences 
of  sound.  His  freedom  from  subjective  theories,  his  deep 
erudition,  and  enlightened  conservatism  made  him  one  of  the 
foremost  authorities  in  American  linguistics. 

In  addition  to  numerous  essays  dealing  with  the  linguistic 
and  other  anthropologic  matters  which  appeared  from  time 
to  time  in  various  periodicals,  Mr  Dorsey  published,  under 
the  auspices  of  the  Bureau  of  Ethnology,  the  following  excel- 
lent and  suggestive  memoirs:  "Omaha  Sociology,"  "Osage 
Traditions,"  "A  Study  of  Siouan  Cults,"  "Omaha  Dwelhngs, 
Furniture,  and  Implements;"  "Omaha  and  Pordca  Letters," 
and  "The  (fegiha  Language,  with  Myths,  Stories,  and  Let- 
ters." He  also  edited  the  "Dakota-English  Dictionary,"  and 
"Dakota  Grammar,  Texts,  and  Ethnography"  of  the  late  Rev- 
erend S.  R.  Riggs,  forming,  respectively,  volumes  vn  and  ix  of 
Contributions  to  North  American  Ethnology.  At  the  time  of 
his  death  he  had  practically  completed  the  paper  on  "  Siouan 
Sociology,"  published  in  the  Fifteenth  Annual  Report  Among 
the  papers  and  articles  of  marked  importance  published  in 
extra-governmental  media  may  be  mentioned  "  Migrations  of 
Siouan  Tribe-'*,"  "Comparative  Phonology  of  Four  Siouan  Lan- 
guages," "An  Account  of  tlie  War  Customs  of  the  Osages," 
"Mourning  and  War  Customs  of  the  Kansas,"  "Teton  Folk- 
lore," "Camping  Circles  of  Siouan  Tribes,"  "Places  of  Gentes 
in  Siouan  Camping  Circles,"  "Gameg  of  Teton  Dakota  Chil- 
dren," and  "Siouan  Ouomatopes." 

By  reason  of  the  purity  and  unselfishness  of  his  motives, 
and  the  warmth  and  sunshine  of  his  amiable  nature,  he  won 
the  esteem  of  all  who  had  tlie  pleasure  of  meeting  him,  and, 
being  ever  kind,  affable,  aud  cheerful  to  his  colleagues,  ever 
willing  to  aid  and  advise  them,  James  Owen  Dorsey  was  sin- 
cerely and  cordially  loved  and  revered  by  all. 
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CHARACTERIZATION  OF  ACCOMPANYING  PAPERS 

SUBJECTS  TREATED 

The  Bureau  of  American  Ethnology  is  an  outgrowth  of 
the  United  States  Geographical  and  Geological  Survey  of  the 
Rocky  Mountain  Region.  Previous  to  1879  there  were  four 
governmental  surveys  at  work  in  the  western  territories. 
Erimarily  they  were  geographic  and  geologic,  but  three  of 
them  gave  attention  to  the  native  races  in  their  respective 
districts,  and  in  the  Rocky  Mountain  Survey  research  con- 
cerning the  Indians  was  regarded  as  an  important  line  of 
work.  In  1879  the  organizations  were  consolidated.  The 
geographic  and  geologic  work  was  entrusted  to  the  present 
United  States  Geological  Survey,  while  the  etlmologie  work 
was  transferred  to  a  new  bureau  instituted  under  the  Smith- 
sonian Institution,  and  this  office  has  since  been  maintained  as 
the  Bureau  of  American  Ethnology.  The  earlier  researches 
indicated  that  all  the  American  aborigines  are  measurably 
similar  in  arts,  industries,  laws,  languages,  and  opinions,  or  in 
their  various  demotic  features,  so  that  the  tribes  of  any  district 
can  not  be  successfully  studied  without  observation  among  the 
tribes  of  other  districts — i.  e.,  the  early  observations  showed 
that,  while  the  aborigines  were  organized  in  distinct  tribes 
and  other  groups,  they  were  not  widely  distinct  in  cultural 
development.  Dming  the  operations  of  the  antecedent  sur- 
vey this  fundamental  fact  was  recognized,  and  when  a  series 
of  reports  on  the  aborigines  was  commenced,  they  were 
entitled  "Contributions  to  North  American  Ethnology,"  and 
the  subjects  treated  in  the  series  represented  various  portions 
of  the  North  American  continent  from  the  Isthmus  of  Panama 
on  the  south  to  the  shores  of  the  Arctic  on  tlie  north. 
Partly  by  reason  of  the  information  publislied  in  these  reports, 
the  similarity  of  the  American  natives  in  culture  grade  came 
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to  be  recognized  by  statesmen;  and  when  the  new  bureau  was 
instituted,  it  was  specifically  provided  in  the  organic  law  that 
the  researches  continued  within  it  should  extend  to  the  North 
American  Indians. 

Special  conditions,  which  have  been  set  forth  in  previous 
reports,  led  to  the  concentration  of  early  work  in  the  United 
States  and  among  those  tribes  which  wei-e  about  to  be  gath- 
ered on  reservations;  but  while  the  plan  for  general  work  was 
thus  temporarily  modified,  it  was  never  .abandoned.  As  the 
researches  progressed,  it  was  found  that  the  aborigines  of  South 
America,  like  those  of  the  Nortli  American  continent,  are  partly 
in  the  higher  stages  of  savagery  and  the  lower  stages  of  bar- 
barism— it  was  found,  indeed,  that  the  aborigines  of  the  two 
Americas  constitute  a  single  people,  and  that  the  demotic  char- 
acteristics of  either  part  can  not  be  fully  ascertained  without 
reference  to  those  of  the  other  part.  Accor<'.!_^".y,  attention 
was  given  to  the  aboriginal  activities  of  South  America,  and, 
although  field  operations  were  not  extended  into  that  continent, 
several  memoirs  pertaining  to  South  America  were  published 
in  the  reports.  As  the  work  progressed,  the  similarity  of  the 
American  natives  was  still  more  clearly  recognized  by  states- 
men, and  in  1885  the  law  providing  for  the  maintenance  of 
the  Bureau  was  made  to  provide  for  "continuing  ethnological 
•researches  among  the  American  Indians."  About  the  same  time 
some  increase  was  made  in  the  appropriation  to  facilitate  exten- 
sion of  the  work,  and  thereupon  the  researches  relating  to  the 
antiquities  of  Mexico,  already  begun  in  a  small  way,  were 
pushed  forward  with  renewed  vigor.  Recently  field  work  has 
been  extended  into  Mexico,  and  arrangements  have  been  made 
for  obtaining  collections  and  photographs  from  different  parts 
of  South  America.  Some  of  the  residta  of  this  extension  of 
the  field  of  operations  by  the  Bureau  are  mcorporated  in  the 
present  report. 

In  geographic  distribution,  the  subjects  of  the  accompany- 
ing memoirs  range  from  the  pueblo  region  of  the  United 
States  through  Mexico  to  Peru.  The  first  paper  deals  with 
primitive  surgery  in  the  land  of  the  Incas,  apparently  antedat- 
ing that  higher  aboriginal  culture  which  astonished  all  Europe 
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wheu  the  reports  of  the  explorers  crossed  the  Atlantic.  The 
field  operations  out  of  which  this  paper  grew  were  made  inde- 
pendently of  the  Bureau  by  an  officer  of  the  Peruvian  gov- 
ernment; but  the  greater  part  of  the  study  was  carried  forward 
in  tlie  Bureau,  while  the  material  studied  becomes  the  property 
of  the  United  States  and  is  preserved  in  the  National  Museum. 
The  second  paper  embodies  the  results  of  extended  surveys 
in  the  northern  part  of  the  pueblo  country.  In  this  case  the 
work  in  field  and  office  was  carried  forward  wholly  in  the 
Bureau,  and  the  collections  are  preserved  in  the  National 
Museum.  The  third  paper  finds  its  subject  in  Yucatan,  a 
region  of  remarkable  aboriginal  culture,  approaching  that  of 
Pern  iu  advancement;  the  material  studied  comprises  repro- 
ductions of  autographic  records  preserved  iu  several  insti- 
tutions, mostly  European.  The  fourth  paper  deals  with  a 
restricted  area  in  the  pueblo  country;  the  field  operations 
were  performed  at  the  cost  of  the  Bureau,  with  the  primary 
purpose  of  obtaining  collections  which  are  now  public  prop- 
ei*ty  and  duly  installed  in  the  Museum, 

Classed  with  respect  to  the  Caucasian  invasion,  and  thus  to 
the  beginning  of  history  and  acculturation,  three  papers  deal 
with  the  prehistoric;  the  fourth  deals  with  an  essentially  abo- 
riginal ceremonial  custom  which  has  survived  nearlj'  three  and 
a  half  centuries  of  contact  with  white  men.  Thus  the  time 
range  covered  by  the  papers  is  considerable. 

The  memoir  by  Messrs  Mufliz  and  McGee  deals  with  a 
primitive  surgery  and  the  instruments  and  facilities  employed 
therein,  and  thus  belongs  to  technology;  at  the  same  time, 
the  discussion  extends  into  the  field  of  primitive  ideas  concern- 
ing the  cause  and  cure  of  disease,  and  thus  pertains  also  to 
sophiology.  Mr  Mindeleff's  memoir  pertains  primarily  to  the 
technology  of  the  prehistoric  peoples  of  the  pueblos;  yet  inci- 
dentally it  touches  on  the  sociology  and  sophiology  of  the  peo- 
ple as  expressed  in  their  handiwork.  The  brief  paper  by  Dr 
Thomas  embodies  the  results  of  researches  concerning  de\'ice8 
for  graphic  expression,  and  thus  relates  to  one  of  the  branches 
of  philology.  Tlie  preliminary  memoir  by  Dr  Fewkes  deals 
primarily  with  the  highly  differentiated  beliefs  of  a  people 
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living  in  a  peculiar  en\-ironineut,  and  secondarily  with  the  arts 
growing  out  of  the  beHefs.  Thus  the  descriptions  and  discus- 
sions of  the  accompanying  papers  cover  a  great  part  of  the 
range  in  human  activities. 

PEIMITIVE  TREPHINING  IN  FERIT 

In  every  stage  of  development,  knowledge  is  a  resultant  of 
preconception  and  observation;  and  it  is  a  striking  and  at  first 
sight  paradoxical  fact  tliat  knowledge  advances  chiefly  through 
the  weakening  and  gradual  elimination  of  the  preconceptional 
component.  It  is  under  this  geneml  law  that  knowledge  pro- 
gresses from  the  i^emote  to  the  near,  from  the  abnormal  to  the 
normal,  from  the  ideal  to  the  real;  and  it  follows  that,  when 
any  two  stages  in  tlie  progress  of  knowledge  are  compared, 
the  earlier  is  the  more  heavily  burdened  with  preconception, 
speculation,  vague  hypothesis,  and  mysticism.  In  accordance 
with  this  law,  the  barbarian  has  fewer  deductive  hypotheses 
and  more  inductive  inferences,  relatively  to  the  sum  of  his 
opinions,  than  the  savage ;  the  civilized  man  has  relatively 
fewer  hypotheses  than  the  barbarian;  and,  in  proportion  to 
the  ag^egate  of  knowledge,  scientific  men  are  dominated  by 
speculative  ideas  in  a  less  degree  than  any  other  class  of  man- 
kind. This  law  of  the  growth  of  knowledge  is  well  exem- 
plified in  the  development  of  medicine  and  surgery.  Among 
savages,  medical  practice  is  little  more  than  divination,  sorti- 
lege, or  exorcism,  performed  by  the  shaman  or  priest,  which 
may  chance  to  benefit  the  patient  or  may  aggravate  the  dis- 
order; but  gradually  the  element  of  experience  enters,  and 
those  modes  of  ti-eatment  which. result  beneficially  tend  to 
persist,  while  those  that  work  injury  tend  to  disappeai-.  As 
experiences  accumulate  the  treatment  improves,  though  the 
irrelevant  vagaries  of  the  shamans  are  long  retained ;  thus 
modes  of  treatment  become  established,  while  the  extrava- 
gancies of  primitive  ideation  are  gradually  forgotten.  In  this 
way  empiric  medicine  arises ;  and  empiricism  in  turn  gradu- 
ally gives  place  to  scientific  medicine,  through  tlie  eliminatiou 
of  meaningless  motives  coupled  with  tlie  development  of  a 
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rational  etiology.  In  many  respects  the  history  of  practical 
medicine  and  surgery  exemplifies  the  historj-  of  sophiology. 

As  pointed  out  in  the  accompanying  paper,  trephining, 
although  one  of  the  boldest  operations  of  modem  surgery,  is 
iu  certain  regions  more  characteristic  of  primitive  culture  tlian 
of  civilization.  In  ditTerent  countries  students  have  been  sur- 
prised at  its  prevalence  and  the  apparent  recklessness  witli 
which  the  operation  is  performed  by  skilless  shamans  for 
apparently  tri^-ial  reasons.  Perhaps  the  best  figures  for  deter- 
mining the  ratio  of  frequency  of  trephining  are  those  afforded 
by  the  Muniz  collection  of  over  a  thousand  crania,  of  which 
2  percent  are  trephined,  several  more  than  once,  so  that  the 
ratio  of  operations  to  individuals  is  almost  exactly  2.5  percent; 
a  ratio  probably  higher  than  that  of  modem  hospital  practice 
in  any  country,  and  many  times  higher  than  that  of  general 
practice.  It  may  be  obsei-ved  that  there  is  nothing  to  indicate 
vitiation  of  this  ratio  by  the  selection  of  trephined  crania  and  the 
rejection  of  entii-e  skulls  on  the  part  of  tlie  collector,  since  Dr 
Muniz'  collection  was  made  for  general  scientific  puri>oses,  so 
that  all  of  the  observed  mummies  were  retained,  and  since,  in 
most  cases,  the  operation  was  not  detected  until  tlie  crania 
were  subjected  to  critical  examination  in  the  laboratory.  The 
frequency  with  which  the  operation  was  performed  would 
indicate  that,  if  it  were  surgical  in  the  modern  accejjtation  of 
the  tenn,  a  high  degree  of  surgical  skill  must  have  existed 
among  tlie  ancient  Peravians;  and  the  fact  that  there  is  no 
indication  of  skill  in  the  crude  cutting  awakens  a  suspicion 
that  the  operators  were  not  surgeons  in  any  proper  sense,  and 
this  despite  the  ready  inference  from  about  a  third  of  the 
specimens  iu  which  the  operations  were  evidently  located  by 
antecedent  injuries.  On  critical  examination  of  all  of  the 
specimens,  the  suspicion  is  confirmed  and  gi-ows  into  a  con- 
viction that  the  ancient  operators  were  nothing  more  than 
primitive  practitioners  occupying  the  same  culture  grade  as 
the  shamans  or  "medicinemen"  of  the  North  American  tribes. 

The  discussion  of  trepliining  in  general  is  noteworthy  in 
that  it  indicates  with  strong  probability  the  course  of  develop- 
ment followed  by  this  branch  of  surgery.  It  has  long  been 
known  that  savage  warriors  take  scalps  and  other  trophies. 
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from  slain  enemies;  it  ia  recognized  by  careful  students  that 
the  primary  motive  in  taking  such  trophies  is  thaumaturgic  or 
necromantic,  growing  out  of  the  belief  that  the  strength,  valor, 
or  other  qualities  of  the  slain  enemy  will  be  magically  trans- 
ferred to  the  slayer  by  this  means.  It  has  long  been  known, 
also,  that  in  prehistoric  times  cadavers  were  trephined  for  Ihe 
purpose  of  obtaining  amulets.  Now  these  and  other  facts 
have  been  brought  together  in  a  sequential  order  suggested 
by  the  development  of  beliefs,  and  it  becomes  evident  that  the 
operation  of  trephining  was  originally  postmortem  and  thau- 
maturgic  or  magical.  It  seems  highly  probable  that  in  the 
next  stage  the  operation  became  anteraortem,  and  partook  of 
the  nature  of  the  ordeal,  a  form  of  divination  characteristic 
of  many  peoples,  which  has  extended  into  the  jjresent  centurv 
even  in  civilized  nations.  From  tliis  stage  it  is  easy  to  trace 
the  history  of  the  operation,  the  remaining  stages  being  repre- 
sented among  well-known  peoples,  primitive  and  advanced. 
The  history  of  this  branch  of  surgery,  beginning  with  the 
mutilation  of  the  dead  and  ending  with  the  reconstruction  of 
the  living,  is  highly  significant;  it  would  be  difficult  to  find  a 
more  striking  case  of  the  survival  of  modes  of  conduct  despite 
tra)isformation  of  motive. 

It  is  noteworthy  that  the  preliistoric  trephining  of  Pern 
blends  with  the  shamaiiistic  procedure  of  the  North  American 
tribes  in  sucli  manner  that  eacli  illumines  the  other.  The 
significance  of  the  Peruvian  trephining  could  not  have  been 
ascertained  without  the  knowledge  of  primitive  ideation  gained 
through  study  of  the  Indians  of  our  own  woodlands,  prairies, 
and  mountains,  while  certain  symbolic  features  in  the  cere- 
monials of  the  pueblo  peoples  can  be  interpreted  only  in  the 
light  of  the  information  afforded  by  study  of  the  Peruvian 
trephining.  Tlius  the  paper  incidentally  establishes  the  sub- 
stantial unity  of  the  aboriginal  people  and  aboriginal  culture 
of  the  Western  Hemisphere. 

THE  CLIFF  IIUIN8  OF  CAXYON  DB  CHELLY,  ARIZONA 

Perhaps  the  most  important  lesson  learned  through  researelies 
concerning  the  American  tribes  is  that  primitive  peoples  reflect 
their  environment.     Even  the  mo.st  casual  observation  sliows 
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that  eoaatwise  tribes  are  fishermen  and  Iiuuters,  that  the  tribes 
of  the  woodlands  are  primarily  hunters  and  warriors,  that  the 
tribes  of  tlie  prairies  are  hunters  or  farmei-s  acreording  to  con- 
ditions, and  tliat  tlie  tribes  of  the  irrigable  deserts  are  peaceful 
farmers,  usually  with  jjredatory  neighbors  who  are  primarily 
hunters  of  mountain  game;  so  that  he  who  runs  may  read  the 
patent  fact  that  the  industries  of  jiriinitive  men  lu^  shaped 
directly  by  environing  conditions.  Little  additional  studj'  is 
required  to  show  that  the  sports,  games,  decorations,  portrait- 
ure, and  otlier  esthetic  arts  also  reflect  environment,  since  the 
sport  mimics  the  iudustrj',  the  gaming  ap[)aratus  is  of  local 
origin  and  the  gaming  ideas  run  parallel  to  the  industrial 
ideas  engendered  by  daily  association,  the  decoration  is  local 
in  material  and  design,  and  tlie  portraiture,  liowsoever  crude, 
represents  familiar  things.  So,  too,  comparatively  little  study 
is  required  to  show  that  the  institutions  or  laws  and  govern- 
ment of  a  primitive  people  reflect  surroundings.  On  food- 
yielding  coasts  the  families  and  tribes  are  organized  for  fishing, 
in  the  forests  they  are  organized  for  the  chase  or  for  war,  on 
the  prairies  they  are  organized  for  agriculture  or  for  the  hunt- 
ing of  herbivores,  in  the  valleys  of  tlie  arid  region  they  are 
organized  for  agriculture  and  for  defense,  and  in  the  neighbor- 
ing mountains  they  are  organized  for  predation  and  the  chase. 
Thus  the  social  organization  is  bound  up  witli  the  industries 
and  thereby  with  the  local  conditions  so  intimately  that  eveiy 
stej)  in  institutional  progress  (e.  g.,  the  transition  from  clan 
organization  to  gentile  organization)  depends  primarily  on  the 
habitat,  with  its  distinctive  conditions  of  soil,  temperature,  rain- 
fall, etc.  More  careful  study  is  required  to  show  that  the 
language  of  each  tribe  reflects  local  conditions,  for  while  it  is 
j)lain  that  local  objects  and  those  alone  re(juire  names,  it  is 
not  so  readily  e\'ident  that  the  more  complex  ideas  expressed 
in  other  paris  of  speech  rejiresent  merely  the  compounding 
of  local  terms  by  intellectual  metliods  growing  out  of  modes  of 
acticin  themselves  determined  by  environment;  yet  careful 
analysis  shows  this  to  be  the  case.  Tlie  connection  between 
environment  and  belief  seems  still  .more  remote,  yet  I'ecent 
researclies  show  that  the  concept  of  the  sun  god  ari8e.'<  under 
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certain  conditions,  that  the  idea  of  the  storm  ffotl  is  lar^el}'  a 
local  product,  that  the  faitii  in  the  rain  god  is  the  product  of 
arid  environment,  that,  the  venerated  beast  gods  are  but  the 
subhnied  animals  of  the  adja<;ent  range,  and  tliat  all  other 
primitive  deities,  and  the  primitive  ceremonials  through  which 
they  are  exalted,  reflect  local  conditions  with  remarkable 
fidelity.  It  is  to  be  borne  in  mind  that  the  natural  districts 
overlap,  and  also  that,  even  among  the  American  aborigines, 
there  was  a  long  history  of  the  blending  of  tribes,  and  so  of 
arts,  industries,  laws,  languages,  and  pliilosophies  before  tlie 
white  man  came,  so  that  cei-tain  ju-oducts  of  human  activity 
were  already  common  proj)erty;  but  a  sufficient  immber  of 
provincial  products  remain  to  indicate  clearly  the  early  course 
of  human  development,  beginning  with  the  stage  in  which 
man  reflects  his  environment  with  close  fidelity. 

Mr  Mindeleff's  pai)er  on  the  cliff  dwellings  of  Canyon  de 
Chelly  is  a  faithful  account  of  the  ruins  of  a  Httle-known 
district.  This  district  is  noteworthy  for  the  permanence  and 
development  of  the  type  of  habitation  known  as  the  cliffy 
dwelling;  here  more  than  elsewhere  in  the  United  States,  or 
indeed  in  North  America,  the  domiciles  of  the  cliffs  are  charac- 
teristic. The  reason  for  the  ]}revalence  of  tliia  house  type 
(which  ia,  perhaps,  too  jmmitive  to  be  regarded  as  an  arclii- 
tectural  type)  is  not  far  to  seek.  The  district  is  one  of  arid 
plateaus,  separated  and  dissected  by  deep  canyons;  the  i>la- 
teaus,  and  thus  the  cany<m  walls,  are  frequently  composed  of 
flat-lying  rock  strata  of  such  composition  as  to  form  ledge- 
marked  cliffs  under  the  influence  of  the  erosion  wrought  by 
the  rare  storms;  only  along  the  few  streams  heading  in  the 
mountains  and  encircling  the  plateaus  does  pennanent  water 
exist,  and  along  the  cliff  lines  slabs  of  rock  suitable  for  build- 
ing abound.  These  and  other  local  conditions  favored  the  con- 
struction of  cliff  dwellings  and  oj>i)Osed  the  erection  of  other 
types  of  domicile ;  and  the  primitive  ancients,  dependent  as  they 
were  on  environment,  naturally  produced  the  cliff  dwellings. 
The  tendency  toward  this  type  of  domicile  was  strengthened 
by  intertribal  relations;  the  cliff  dwellers  were  probably  de- 
scended from  agricultural  or  semiagiicultural  vilmgem  who 
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sought  protectiou  against  enemies  and  the  control  of  lands  and 
waters  through  aggregation  in  communities.  It  is  practically 
certain  that  they  migrated,  probably  under  the  stress  of  pre- 
dation  by  neighboring  tribes,  into  this  district,  in  which  they 
were  fain  to  gather  for  sustenance  and  mutual  protection  on 
easily  defended  sites  near  the  moist  or  irrigable  bottom  lands 
on  which  their  maize  and  beans  and  other  crops  were  planted 
and  harvested.  Thus  the  cliff  dwellers  and  their  works  illus- 
trate forcibly  the  dejiendence  of  primitive  men  on  their  imme- 
diate suiToundings. 

The  chief  ruins  described  by  Mr  Mindeleff  are  those  of 
both  permanent  and  temporary  habitations;  but  these  were 
90  constructed  and  disposed  as  to  indicate  a  considerable  range 
of  industries.  At  the  same  time  the  structures  and  the  associ- 
ated relics  throw  light  on  the  primitive  arts,  and  also  on  the 
social  organization,  and  even  on  the  fiducial  system  of  the 
ancient  cliff  dwellers.  Numerous  interrelations  are  brought 
out  in  the  memoir;  others  remain  for  fuller  presentation  as  the 
researches  in  the  pueblo  country  mature. 

It  may  be  noted  that  Mr  Miudeleff's  work  tends  to  correct  a 
misapprehension  which  grew  up  in  the  early  days  of  Ameri- 
can ethnology,  and  which  still  retains  some  hold,  i.  e.,  that  the 
cliff  dwellers  were  one  of  a  number  of  essentially  distinct 
peoples.  His  obser\'ation5  show  that  the  cliff  dwellings  were 
merely  a  type  of  habitation  rendered  necessaiy  by  surround- 
ings, and  that  the  people  who  built  them  also  established 
temporary  habitations  on  indefensible  sites  located  more  con- 
veniently with  respect  to  tillable  lands;  and  they  show,  also, 
tliat  the  cliff  t)-pe  of  domicile  grades  into  the  pueblo  type, 
whether  of  rock  or  of  adobe,  as  local  conditions  required. 
These  ob8er\'atioii9,  with  others,  demonstrate,  indeed,  that  the 
cliff  people  were  nothing  more  than  Indians,  sometimes  not 
related  among  one  another  by  consaiiJ^Himty  or  institutional 
affinities,  yet  related  in  most  of  their  characteristics,  not  only, 
among  each  other  but  with  the  neighboring  tribes,  and,  through 
these,  with  all  of  the  aborigines  of  the  continent.  Locally, 
the  ancient  villages  of  Canyon  de  Chelly,  whether  in  the 
cliffs,  on  the  mesas,  or  over  the  bottom  lands,  are  known  as 
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Aztec  ruins,  and  the  suggestion  of  this  designatiou  is  just  in  so 
far  as  it  implies  relationship  with  tlie  aborigines  of  moderately 
advanced  culture  iu  Mexico  and  Central  America,  though  it 
would  be  misleading  if  regarded  as  indicating  essential  differ- 
ence between  the  ancient  villagers  and  their  modem  descend- 
ants and  neighbors  still  occupying  the  pueblos.  The  kiva  of 
the  cliff  village  corresponds  with  the  kiva  of  the  pueblo,  and 
is  the  homologue  of  the  Mexican,  Central  American,  and 
Peruvian  temple  on  the  one  hand  (as  with  the  prytaneum  of 
classical  history),  and  of  the  medicine  lodge  of  the  plains  on 
the  other  hand;  and  in  other  respects  the  products  of  activity 
among  the  cliffs  of  Canyon  de  Chelly  are  identical  with  those 
found  elsewhere  on  both  American  continents.  Thus  this  me- 
moir also  serves,  iu  one  of  its  several  qspects,  to  indicate  the 
demotic  unity  of  the  aborigines  of  the  Western  Hemisphere. 

DAY  S^TIBOLS  OF  THE  MATA  YEAR 

Most  of  the  American  tribes  had  advanced  to  the  stage  of 
graphic  symbolism,  aud  were  thus  on  the  threshold  of  writing, 
when  the  new  world  was  discovered  by  Columbus.  Among 
many  of  the  tribes  the  art  was  rudimentary,  and  limited  to  crude 
pictography.  The  pictographs  were  painted  or  sculptured  on 
cliff  faces,  bowlders,  the  walls  of  caverns,  and  other  rock 
surfaces,  and  even  more  frequently,  though  less  permanently, 
on  trees,  as  well  as  on  skins,  bark,  and  various  artificial  objects. 
These  crude  autographic  records  of  the  Indians  of  the  United 
States  have  been  studied  with  care,  and  many  of  them  have 
been  illustrated  and  interpreted  in  earlier  reports.  Among 
certain  Mexican  tribes,  also,  autographic  records  were  in  use, 
and  some  of  them  were  much  better  differentiated  than  any 
within  the  present  area  of  the  United  States.  The  records  were 
not  only  painted  and  sculptured  on  stone  and  molded  in  stucco, 
but  were  inscribed  in  boljks  or  codices  of  native  parchment  and 
paper;  while  the  characters  were  measurably  arbitrary,  i.  e., 
ideographic  rather  than  ]>ictographic.  The  various  records 
fall  into  a  series  representing  several  early  stages  in  the  devel- 
opment of  writing,  and  throw  a  clear  light  on  the  origin  of  one 
of  the  most  beneficial  among  human  arts. 
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Partly  tlirough  study  of  the  autographic  records,  though 
chiefly  through  personal  conference,  the  calendars  of  diff'erent 
American  tribes  are  known.  Among  the  plains  Indians  the 
calendars  are  simple,  consisting  commonly  of  a  record  of 
winters  (from  which  they  are  sometimes  known  as  "winter 
counts")  and  of  notable  events  occurring  either  during  the 
winter  or  dming  some  other  season  of  the  year;  while  the 
shorter  time  divisions  are  reckoned  by  "nights"  (days),  "dead 
moons"  (lunations),  and  seasons  of  leating,  flowering,  or  fruit- 
ing of  plants,  migrating  of  animals,  etc;  and  there  is  no 
definite  system  of  reducing  days  to  lunations  or  lunations 
to  years.  Among  the  pueblo  Indians  calendric  records  are 
inconsi^icuous  or  absent,  though  there  is  a  much  more  definite 
calendric  system  which  is  fixed  and  perpetuated  by  religious 
ceremonies;  while  among  some  of  the  Mexican  tribes  there 
are  elaborate  calendric  systems  combined  with  complete 
calendric  records.  The  perfection  of  the  calendar  among 
the  Maya  and  Nahua  Indians  is  indicated  by  the  fact  that  not 
only  were  365  days  reckoned  as  a  year,  but  the  bissextile  was 
recognized — indeed  some  astronomera  have  regarded  tlie  cal- 
endar of  ancient  Mexico  as  even  more  accurate  than  the 
Julian  calendar  of  early  Christendom. 

During  several  years  Dr  Thomas  has  devoted  close  atten- 
tion to  the  interpretation  of  the  calendric  inscriptions  found 
in  the  Maya  codices,  and  a  portion  of  the  results  of  his  re- 
searches has  bee)i  inc<irporated  in  earlier  reports.  His  latest 
publication  on  the  subject  appeared  in  the  form  of  a  bulletin 
entitled  "The  Maya  Year,"  issued  in  1894.  In  this  he  demon 
strated  that  the  year  recorded  in  the  Dresden  codex  consisted 
of  eighteen  mouths  of  twenty  days  each,  with  five  supple- 
mental days,  or  of  three  hundred  and  sixty-five  days.  In  the 
accompanying  paper  he  discusses  at  length  the  origin  and  sig- 
nificance of  the  names  given  to  the  twenty  days  of  the  Mexican 
month  in  the  Maya  language,  as  well  as  in  the  Tzental,  Quiche- 
Cakchiquel,  Zapotec,  and  Nahuatl.  In  the  several  languages 
the  names  are  associative  or  symbolic  in  the  vague  fashion 
characteristic  of  prescriptoriaf  ideation;  tliey  connote  wind, 
water,  rain,  various  animals  and  plants,  etc,  and  in  most  or  all 
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cases  the  connotation  apparently  represents  derivation.  Dr 
Thomas  finds  strong  indications  that  the  day  characters  of  tlie 
codices  were  phonetic,  and  one  of  the  purposes  of  his  paper 
is  to  set  forth  the  evidence  on  tliis  point.  The  discus-sion  is 
noteworthy  in  that  it  brings  out  the  complex,  not  to  say 
chaotic,  mode  of  thought  characterizing  that  stage  of  culture 
in  which  the  art  of  graphic  expression  began  to  assume  defi- 
nite shape.  It  is  noteworthy  also  as  an  aid  to  the  interi)retation 
of  the  simpler  calendars  of  the  more  northerly  tribes. 

TUSAYAN  8NAKK  CEREMONIES 

The  last  report  contains  a  preliminary  paper  by  Dr  J.  Walter 
Fewkes  on  Tusayan  katcinas.  In  characterizing  tins  paper 
it  was  pointed  out  that  the  pueblo  Indians  adore  a  plurality 
of  deities,  to  which  various  potencies  are  ascribed.  Most  of 
these  deities  are  held  to  be  zooniorphic,  though  possessed 
of  mystical  powers  far  transcending  those  of  existing  animala 
These  zoic  deities,  or  beast  gods,  are  wor3hij)ed  by  means  of 
ceremonies  which  are  sometimes  highly  elaborate;  and,  so  far 
as  practicable,  the  mystical  zoic  potency  (invisible  save  in 
imagery  of  dream  or  phantasm  of  fasting)  is  represented  in 
the  ceremony  either  by  a  living  animal  of  similar  species 
or  by  an  artificial  symbol.  Prominent  among  the  animate 
representatives  of  the  zoic  pantheon  throughout  the  arid  region 
is  the  serpent,  especially  the  venomous,  and  hence  mysteri- 
ously potent,  rattlesnake.  To  the  primitive  mind  there  is  inti- 
mate association  between  the  swift-striking  and  deadly  viper 
and  the  lightning,  with  its  attendant  rain  and  thu)ider;  there 
is  intimate  association,  too,  between  the  moisture-loving  reptile 
of  the  subdeserts  and  the  lifegiving  storms  and  freshets;  and 
BO  the  native  rattlesnake  plays  an  important  role  in  the  cere- 
monies, especially  in  the  invocations  tor  rain,  which  characterize 
the  entire  arid  region. 

Since  the  days  of  the  early  Spanish  explorers  Tusayan  has 
been  known  as  the  country  or  range  of  a  grouj)  of  Indians 
whose  domiciles  are  gathered  in  seven  pueblos.  Under  stress 
of  occasional  predation,  as  already  set  forth,  these  pueblos  were 
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located  oil  three  mesas,  or  table  mountaiiiM,  knowu,  respec- 
tively, aa  First  mesa,  Middle  mesa,  and  Third  mesa  or  Oraibi. 
On  the  first  of  these  mesas  the  three  villages  of  Walpi, 
Sichumovi,  ai\d  Hano  are  located;  the  second  carries  the  three 
pueblos  of  Mashoiiguavi,  Shipaulovi,  and  Shumopavi,  while 
Oraibi  alone  occupies  the  third  mesa.  The  people  of  all  of 
these  pueblos  except  Hano,  on  the  first  mesa,  belong  to  the 
Shoshonean  stock  and  call  themselves  Hoj)!,  or  people;,  they  are 
also  known  as  Moki,  an  opprobrious  and  filthy  term  applied  by 
alien  tribes.  The  people  of  Hano  belong  to  tlie  Tewan  group 
of  tiie  Tanoau  stock,  and  are  affiliated  with  the  Hopi  institution- 
ally, although  of  alien  ancestry  and  still  possessed  of  an  alien 
tongue.  This  group  of  pueblos  is  typical ;  situated  among  the 
platoaus  near  the  center  of  the  northeastern  quarter  of  Arizona, 
the  country  is  arid;  and  the  beliefs  and  ceremonies  reflect 
thi«  and  other  environmental  conditions  with  customary  fidel- 
ity. So  the  Ancient  of  Rattlesnakes  is  prominent  among  the 
zoic  deities  of  Tusayan;  and  his  feeble  priest,  the  living 
rattlesnake,  is  impressed  into  tlie  service  of  human  believers 
in  their  c^remoniid  incantatious, 

l)r  Fewkes  has  already  published  an  account  of  the  snake 
ceremonies  at  Walpi,  on  the  firwt  mesa;'  tlie  accompanying 
paper,  which  is  also  a  preliminary  description  rather  than  a 
final  mouogi-aph,  relates  to  the  similar  ceremonies  as  performed 
on  the  middle  mesa  and  at  Oraibi.  His  paragraphs  and  illus- 
trations present  a  faithful  ])icture  of  these  interesting  cere- 
niiinies.  The  Itearings  of  Dr  Fewkes'  researches  are  many 
and  far-reaching:  Tlie  cult  of  the  serpent  is  extraordinary,  not 
to  say  monsti'ous,  luid  can  only  be  regarded  as  representing  an 
aberrant  branch  on  the  genealogic  tree  of  belief;  at  the  same 
time  it  is  intimately  connected  with  the  immediate  surround- 
ings of  the  believers,  so  that  it  must  be  regarded  as  largely,  if 
not  wholly,  the  pn>duct  of  a  peculiar  environment.  At  the  same 
time  the  revolting  ceremonials  of  Tusayan  fall  into  position  in 
a  series  of  observances  and  ceremonials  connected  with  the  ser- 
pent extending  from  the  ]»lains  of  the  Mississippi  to  the  ancient 

'  Thu  Snake  Ceremniiialii  ut  Walpi,  Juamal  of  Americaa  KtbuoloKy  kixl  Arohs- 
olo^y,  vol.  iv,  Itostuu,  18!<1. 
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cities  of  Mexico,  Central  America,  and  even  uuto  far  Peru; 
and  some  of  the  most  puzzling  sculptures,  paiuting^,  and  inscrip- 
tions of  the  ancient  cities,  as  well  as  the  curious  regard  for 
snakes  among  our  northeastern  Indians,  can  be  interpreted 
fully  only  in  the  light  of  the  Tusayan  researches.  Finally, 
the  work  bears  directly  on  tlie  much-discussed  serpent  worship 
of  other  continents,  and  promises  to  illumine  this  obscure 
phase  of  primitive  belief  in  other  lands. 


d  by  Google 


doy  Google 


LIST    OF    PUBLICATIONS    OF    THE    BUREAU    OF 
AMERICAN    ETHNOLOGY 

(COMPILXU  BT  Freukrick  Wbbb  Hodor) 

ANNTJAIi  REPORTS 

First  ftnnnal  report  of  the  Bureau  of  Ethnology  to  the  secretary  of 
the  SmithsoDian  institution     1879-'80    by  J.  W.  Powell     Director 
[vignette]     Washington    Oovernment  printing  office    1881 
Hoy.  8o.     XXXV,  603  p.,    346  fig.,     1  map.     Out  of  print. 
Report  of  tbe  Direotor.    pp.  xi-xxxiii. 
On  tbe  «Toliitian  of  )>ngu»ge.  as  exhibited  in  the  apeoialiEation  of  grammfttio 

pToce«se»,  tbe  differeDtiation  of  tbe  part*  of  speech,  and  tbe  inteKration  of  tb« 

aentence;  from  a  Btndy  of  Indian  languages,  by  J.  W.  Powell,    pp.  1-16. 
Sketch  of  the  mythology  of  the  North  Amerioau  lodiftna,  by  J.  W.  Powell,    pp. 

17-56. 
Wyandot  govemmeDt:  A  short  stady  of  tribal  Booiaty,  by  J.  W.  Pow^l.     pp. 

57-69. 
Onlimitationa  to  the  nse  of  some  anthropologic  data,  by  J.W.  Powell,    pp.  71-80. 
A  farther  contribution  to  theatndyof  the  mortuary  casloms  of  tbe  North  Ameri- 
can Indiana,  by  H.  C.  Yarrow,  set.  aiwt.  anrg.,  U.  S.  A.     pp.  87-203,  flgs.  1-47. 
{jtndiea  in  Central  American  picture- writing,  by  Kdward  S.  Holden,  profasaor  of 

mathematics,  U.  S.  Naval  Observktory.    pp.  20G-246,  flgs.  18-60. 
CesHiona  of  land  by  Indian  tribeti  to  the  UDite<l  Statea:  illastruted  by  those  in 

theatale  of  Indiana,  by  C  C.  Royce.     pp.  247-262  and  map. 
Sign  language  among  North  American  Indians  compared  with  that  among  other 

peoples  and  deaf.mut«a,  by  Qarrick  Mallery.    pp.  263-552,  Hga.  61-346. 
Catalogoe  of  lingnistio  manuscripts  in  the  library  of  tbe  Bureau  of  Kthnology, 

by  Jamee  C.  Pilling,    pp.  553-377. 
lUasIration  of  tbe  method  of  recording  Indian  languages.    From  the  manuscripts 

of  Meears.  J.  O.  Dorsey,  A.  S.  Gatschet,  and  S.  R.  Rigga.     pp.  579-689. 
Index,     pp.  591-603. 

Second  annnal  report  of  the  Bureau  of  Ethnology  to  the  secretary 
of  the  Smithsonian  institution    1880-'81    by  J.  W.  Powell    director 
[vignette]    Washington    Government  printing  office    1883    [1884.] 
Boy.80.   KXXvn,477j..,77pl,,flg8.1-35,347-714,2map8.    Outo/pHnl- 
Report  of  the  Director,     pp.  xv-xxxvii. 

ZoDi  fetiches,  by  Frank  Hamilton  Ciishing.     pp.  3-45,  pie.  i-xi,  figs.  1-3. 
Myths  of  the  Iroquois,  by  Enninnie  A.  Smith,    pp.  47-116,  pie.  Kll-xv, 
Animal  earrings  ftom  monnds  of  tbe  Hisaisaippi  valley,  by  Henry  W.  Henshaw. 

pp.  117-166,  figs.  4-35. 
Navajo  silversmiths,  by  Dr  Washington  Matthews,  U.  S.  A.    pp.  167-178,  pla. 


d  by  Google 


ClI  BUREAU    OF   AMERICAN   ETHNOLOGY 

Illnstrat^   catalogue  of  tbo  collectioDs  obtained  from   the   ludiaDs  of  New 
Mexico  and  Arizoua  in  1879,  \iy  Jamas  StevoDBOD.    pp.  307-423,  ligs.  347~€9T, 

niustrnted  oHtnlogue  of  the  collections  obtained  from   the   Indians  of  New 

Mexico  in  1S80,  by  James  Stevenson,     pp.  423-465,  figs.  698-714,  map. 
Index,     pp.  467-477. 

Third  annual  report  of  the  Bureau  of  Ethnology  to  the  secretary 
of  the  Smithsonian  infttitntion     1881-'S2    hy  J.  W.  Powell    director 
[vignettej     Washington     Government  printing  office    1884  [1885.] 
Boy.  80.     LXXIV,  «06  p.,     44  pi.,     200  ( -t-l)  flg.     Out  of  print. 
Report  of  tbe  Director.    pp.xni-LXXiv. 
Notes  on  certain  Maya  and  Mexican  manaacripta,  by  Prof.  Cyras  Tbomas.     pp. 

3-K,  pis.  l-(v,  flga.  1-11  {10), 
On  masks,  labruts,  and  certain  aboriginal  enatoma,  witb   an  inquiry  into  the 
bearLng  of  tbeir  geograpbicat  distribution,  b;  William  Healey  Dall,  as«t.  U.  S. 
Coast  Sarvey;  honorary  curator  U.  S.  National  Haseum.    pp.  67-202,  pla. 

Omnba  sociology,  by  Rev.  J.  Owen  Dotaey.    pp.  205-370,  pla.  xsx-xxxlii,  tigs. 

12-43. 
Navajo  weavers,    by   Dr  Washington    Matthews,  U.  S.  A.    pp.    371-391,   pis. 

xxiv-xxxviii,  flg8.42  [tit]  -69. 
Prehistoric  textile  ftbrics  of  tbe  United  States,  derived  Ttom  impresBions  on 

pottery,  by  William  H.  Holmes,     pp.  393-425,  pi.  xxxix,  figa.  60-116. 
Ulnatrnted  catalogne  uf  a  portion  of  the  collections  made  by  the  Bareaa  of  Eth- 

nology  during  the  Qeld  season  of  1881,  by  William  H.  Holmes,    pp.  427-610, 

figi.  116-200. 
Illustrated  catalogue  of  the  collection!  obtained  from  the  pnebloa  of  Znlii,  New 

Mexico,  and  Wolpi,  An/ona,  in  1881,  by  James  Stevenson,    pp.  611-594,  pla. 

Index.    pp.595-«)6. 

Fourth  annual  report  of  the  Bureau  of  Ethnology  to  tbe  secretary 
of  the  Smithsonian  institution    1882-'83    by  J.  W.  Powell    director 
[viguette|     Washington    Government  printing  office    1886  [1887.] 
Roy.  8°.    LXiii,  532  p.,    83  pi.,    564  flg.     Out  of  print. 
Iteport  of  the  Director,     pp.  xxvu-lxiii. 
Pictogrsphs  of  tbe  North  American  Indians.    A  preliminary  paper,  by  Gartiok 

Mallery.    pp.  3-256,  pis.  i-lxxxiii,  Hgs.  1-209. 
Pottery  of  the  ancient  pneblos,  by  William  H.  Holmes,     pp.  267-360,  figs.  210- 

360. 
Ancient  potter;  of  the  Mississippi  valley,  by  William  H.  Holmea.     pp.  361-436, 

tigs.  361-463. 
Origin  and  development  of  form  and  ornament  in  ceramic  art,  by  William  H. 

Holmes,    pp.  437-465,  figs.  464-48B. 
A  study  of  Pueblo  pottery  ae  illustrative  of  Zulii  culture  growth,  by  Frank 

Hamilton  Cnshing.    pp.  467-621,  figs.  490-664. 
Index.    pp.523a-532. 

Fifth  annual  report  of  the  Bureau  of  Ethnology  to  tbe  secretary 
of  tbe  Smithsonian  institution  18S3-'S4  by  J.  W.  Powell  director 
[vignette]    Washington    Government  printing  office    1887  |18S8. 

Koy.  8o.    LIII,  660  p.,     23  pi.,    77  fig.     Out  of  print. 
Report  of  the  Director,    pp.  xvii-uii. 


doyGoc^le 


LIST  OF   PUBLICATIONS  CHI 

Burial  monnds  of  the  nortbern  Bections  of  tbe  United  States,  by  Prof  Cyrua 

Tboma».    pp.  3-U9,  pis,  i-vi,  figa.  1-49, 
Tbe  Cherokee  natioD  of  IniliaitH :   a.  uarrative  of  Ibeir  official  relatioDS  with  the 

coloniiil  niiit  federal  ){orernnieiits.  b;  Charles  C.  Roy  re.     pp.  121-378.  pla.  vii- 

IX.     (Pla.  viii  and  ix  are  pocket  mnps.) 
The  mountain  chant :  a  Navajo  ceremony,  by  Or  WaBhinglon  Mattbews,  U.  S.  A. 

pp.  379-167,  pb.  x-xvill,  lit;B.  50-69. 
The  Seminole  Indiana  of  Florida,  by  Clay  MacCanley.    pp.  469-531,  pi.  XIX, 

bgB.  60-77. 
Tbe  religions  life  of  the  ZnTIi  child,  by  Mra.  Tilly  K.  Stevenson,     pp.  533-656, 

Index,    pp.  567-660. 

Sixth  aDDual  report  of  tlie  Barena  of  Etlmolofry  to  tlie  secretary 
of  tlie  Smithsonian  iustitiitiou  1884-'85  by  J.  W.  Powell  director 
[viguettej    Washinptun    tiovernment  printing  office    1868  [1889.] 

Roy.  8°.    LVlii,  075  j(.  (incl.  16  pi.  and  (i  p.  of  music),    10  pi.  (incl.  2 
pocket  maps),    546  fig.     Out  of  print. 
Report  of  tbe  Director,    pp.  xxiii-Lviii. 
Ancient  wt  of  the  province  of  Chiriqui,  Colombia,  by  William  H.  Holmea.    pp. 

3-187,  pi.  i,«g8.  1-285. 
A  Btndy  of  the  texlilo  art  in  its  relation  to  tbe  development  of  form  and  om*- 

meot,  by  William  H.  Holmes,     pp.  189-2S2,  figs.  286-^8. 
Aide  to  tbB  study  of  tbe  Maya  codicea,  by  Prof.  Cyrns  Tbomaa.     pp.  253-371, 

flgH.  369-388. 
OeaKe  traditiona,  by  Rev.  J.  Owen  Doraey.    pp.  373-387,  fig.  389. 
Tbe  central  Eakimo,  by  Dr  Franz  Boas.    pp.  399-669,  pla.  ii-X,  &g».  390-H6. 

(Pis.  II  and  III  are  pocket  maps.) 
Index,    pp.  671-67.'^. 

Seventh  annual  report  of  the  Bareaa  of  Ethnology  to  the  secretary 

of  the  Smithsonian  institution     18S5-'86    by  J.  W.  Powell    director 

[vignette]    Washington    Government  printing  office    1891  |1892.] 

Roy.*"=.    XLm,409p.,   27  pi.  (incl.  pocket  map),  39flg.    Onto/print. 

Report  of  the  Director,     pp.  xv-xli. 

Indian  linguistic  fomil'sa  of  America  north  of  Mexico,  by  J.  W.  Powell,     pp. 

1-142,  pi.  I  (pocket  map). 
The  Hide'wiwin  or  "grand  medicine  Hooiety''  of  tbe  Ojibwa,  by  W.  J.  Hoffman. 

pp.  143-300,  pla.  n-xxiti,  fig«.  1-39. 
The  aaored  formulas  of  the  Cherokees,  by  James  Mooney.    pp.  301-397,  pla. 

xxiv-xxvii. 
Iniiex.    pp.  399-409. 

Eighth  annual  report  of  the  Bureau  of  Ethnology  to  the  eecretary  of 
the  Smithsonian  institution      !886-'87    by   J.   W.   Powell     director 
[vignette]     Washington    Govemmeut  printing  office    1891  [1893.| 
Boy.  8°.     XXXTI,  298  p.,     123  pi.,     118  fig.     Out  o/print. 
Report  of  the  Director,     pp.  xiii-xxxvi. 
A  stady  of  Pueblo  arcbitmtnre :  Tnaayan  and  Cibola,  by  Victor  Mindelelf .     pp. 

3-228,  pis.  i-cxi,  Hga,  1-114. 
Ceremonial  of  Haajelti  D»iljisand  raytbic»lsand  painting  of  tbe  Navajo  Indiana, 

by  .lamea  Stevenaon.     pp.  229-286,  pis.  cxii-cxxiii,  ligs.  116-118. 
Index,     pp.  287-298. 


I  =y  Google 


CIV  BUREAU  OP  AMERICAN  ETHNOLOGI 

Ninth  aDnual  report  of  the  Bureau  of  Ethaolo^  to  tlie  eecretary  of 
the    Smithsonian  iTistitution     l887-'88    by  J.  W.  Powell     director 
[vignettej     Washington    GovernmeDt  printing  office    181)2(1893.] 
Eoy.  8°.     XL  VI,  617  p.,    8  pi.,    448  fig.     Out  of  print. 
Report  (if  the  DireotoT.    pp.  xix-xlvi. 

EthDoloKical  retialta  of  the  Point  Barrow  eipedition,  b;  John  Mnrdoch,  nfttarol- 
iet  and  observer,  Internationa!  polar  expedition  to  Point  Bairow,  Alaaka,  1881- 
1883.    pp.  3-441,  pis.  i-ii,  figs.  1-428. 
The  medicine-men  of  the  Apaobe,  hy  John  O.  Bonrke,  captain,  third  oavalry, 

U.  S.  army.     pp.  443-603,  pis.  iii-Viii,  Bgs.  429-448. 
Indei.    pp.  605-617. 

Tenth  annual  report  of  tbe  Bureau  of  Ethnoloj^y  to  the  secretary  of 
the  Smithsonian  institution     1888-'89     by  J.  W,  Powell    director 
[vignette]     Washington    Government  printing  office    1893  [1894.] 
Koy.  8°.    XXX,  822  p.,    54  pi.,     1290  flg. 
Report  of  the  Director,    pp.  iii-sxx. 
Pioture-writiug  of  the  AmericoD  IndiuiB,  bj  Oairiclc  Hallery.    pp.  3-SOT,  pis. 

i-Liv,  HgH.  1-1290. 
Index,     pp.  809-622. 

Eleventh  annual  report  of  the  Bureau  of  Ethnology  to  the  secretary 
of  the  Smithsonian  inatitutiou     1889-'90    by  J.  W,  Powell   director 
[vignette]    Washington     Government  printing  office    1894 
Roy.  80.     XLVii,  553  p.,    50  pi.,    200  flg. 
Report  of  the  Director,    pp.  xxtt-XLVii. 

The  Sia,  by  Matilda  Coie  StevoiiBon.     pp.  3-137,  pis.  i-xxxv,  figa.  1-20. 
EtbDology  of  the  Ungava  district,  Hudson  Bay  territory,  bj  Lnclen  M.  Turner. 

E<lited  by  John  Hardocb.    pp.  159-360,  pis.  \xxvi-xuii,  fige.  21-165. 
ABtady  of  Sionau  cnlts,  by  James  Owen  Doraey.    pp.  351-644,  pis.  xliv-l,  figs. 

1B6-200. 
Index,    pp.  545-663. 

Twelfth  annual  report  of  the  Bureau  of  Ethnology  to  the  secretary 
of  the  Smithsonian  institution    1890-'91    by  J.  W.  Powell    director 
[vignette]    Washington    Government  printing  office    1894 
Boy.  8°.    XLViiI,  742  p.,    42  pi.,    344  fig.     Out  of  print. 
Report  of  the  Director,     pp.  xix-XLViii. 
Report  on  the  moand  explorations  of  the   Barean   of  Ethnology,  by  Cyras 

Thomas,     pp.  3-730,  pis.  i-xlii,  figs.  1-314. 
Index,    pp.  731-742, 

Thirteenth  annual  report  of  the  Bureau  of  Ethnology  to  the  secre- 
tary  of  the    Smithsonian    institution     1891-'92    by    J.    W.    Powell 
director    [vignett«.(]     Washington    Goveminent  printing  office    1896 
Eoy.  80.    LIX,  462  p.,    60  pi.,    330  fig. 
Report  of  the  Director,     pp.  Xix-lix. 
Prebietorio  textile  art  of  eastern  United  States,  by  William  H.  Holmes,    pp. 

3-46,  pis.  i-ix,  figa.  1-28. 
Stone  art,  by  Gerard  Powke.    pp.  47-178,  tigs.  29-278. 

Aboriginal  remains  in  Verde  valley,  Arizona,  1)y  Cosmos  Mindeleft'.     pp.  179-261, 
pis.  x-L,  figs.  279-305. 


dDyGooc^Ic 


UST   OF    PUBLICATIONS  CV 

Omab*  dwel)iii){S,  fumitara,  and   implemBnta,  by  Junes  Owen   Doney.     pp. 

2-i3-388,  figs.  306-327. 
Cau  Grande  rain,  b;  Coamns  Uindeleff,     pp.  289-319,  pis.  u-uc,  &gn.  328-330. 
Outlines  of  ZuQI  cnation  mytlia,  by  Franlt  Hamilton  Cnehing.     pp.  321-447. 
Index,    pp.  449-462. 

Ponrteentb  annaal  report  of  tbe  Bureaa  of  Ethnology  to  the  sec- 
retary of  the  Smithsonian  iiistitntion  1892-'93  by  J.  W,  Powell 
ilireirtor  In  two  parts  I'art  I  [-part  2]  [vignette]  Washington 
Government  printing  office     1896    |1897.j 

Boy.  go.    two  parts,     LXi,  1-637 ;  639-1136  p.,     132  pi.,     104  fig. 
Report  of  tlie  Director,     pp.  xxv-uti. 
The  Menomini   indiauB,   bj   Walter  Jamot    Hoffman,   M.   I>.     pp.   3-326,   piB. 

I-XXXVII,  figs.  1-TO. 

Tbe  Corouado  eipeditkm.  1&10-1542,  by  George  Parker  Winehlp.     pp.  329-613, 

pis.  XSXVIII-LXXJIIV. 

Index  to  part  I.    pp.  616-S37. 

The  Gbost-danoe  religion  and  tbe  Sioni  oatbreak  of  1890,  by  James  Hoonej. 

pp.  fill-lIlO,  pis.  LXXXV-cxxii,  figs.  56-104. 
Index  to  part  2.    pp.  1111-1136. 

Fifteenth  annual  report  of  the  Bureau  of  Ethnology  t«  the  secretary 
of  the  Smithtfonian  institntion    1893-'94    by  J.  W.  Powell     director 
(vignette]    WaKhington    Government  printing  office    1897 
Roy.  8°.     (31X1,366  p.,     125  pi.,    48  (  +  1)  fig. 
Report  of  the  Director,    pp.  xv-cxxi. 
Stone  iraplemente  or  tbe  Potomac -Chesapeake  tidewater  proTinee,  by  William 

Henry  Holmee.     pp.  3-152,  pi.  i~ciii  and  Itentispiecn,  fig.  I-29a. 
The  SEonan  Indians;  a  preliminary  sketch,  by  W  J  MoGen.     pp.  163-204. 
Sioaan  sociology :   a  posthnmous  paper,  by  James  Owen  Dorsey.     pp.  20&-S44, 

flg.  30-38. 
Tnsayan   katcinas,  by  Jesse  Walter   Fewkes.     pp.  245-313,   pi.  ctv-cxi,   figa. 

39-18. 
The  repair  of  Caiia  Grande  rain,  Arizona,  in  1891,  by  Coemos  Hlndeleff.    pp. 

313-349,  pi,  cxii-cxxv. 
Index,    pp.  a')l-366. 

Sisteentb  annual  report  of  the  Bureau  of  American  Ethnology  to 
tbe  secretary  of  the  Smithsonian  institution    1894-'95    by  J.  W.  Powell 
director    [vignette)    Washington    Government  printing  office    1897 
Eoy.  8°.    oxix,  312  p.  and  index,    81  pi.,    83  flg. 
Beport  of  the  Director,    pp.  xiii-cxix. 
Primitive  trephining  in  Pern,  by  Uannel  Antonio  Hufiiz  and  W  J  McOee.     pp. 

3-72,  pi,  i-XL. 
Cliff  mine  of  Canyon  de  C'helly,  Arizona,  by  Cosmos  Miodeleff.     pp.  73-198,  pla. 

XLi-i.xiii,  Dga.  1-83. 
Day  symbols  of  tbe  Maya  year,  by  Cyms  Thomas,     pp.  199-266,  pis.  lxiv-lxix. 
Tnsayan  snake  ceremonies,   by  Jesse  Walter  Fewkes.      pp.  267-312,  pi.  lxx- 


Seventeentb  annual  reimrt  of  tbe  Bureau  of  American  Ethnoloj^y  to 
tbe  aecretiiry  of  the  Smithsonian  institution    1895-'96    by  J.  W.  Powell 


d  by  Google 


CVI  BUBEAU  OP  AMERICAN  ETHNOLOGY 

director  iii  two  parts  Part  1  [-part  2]  [vignette]  Waahingtou 
GoTernment  priutiDg  office    1897 

In  preM. 

Eighteeatti  anuual  report  of  the  Bareau  of  AmericHn  Ethuology  to 
tlie  secretary  of  the  Smithsonian  institution  189&-'97  by  J.  W.  I'owell 
director  In  two  parts  Part  1  [-{tart  2]  [vignette]  Washington 
GovernmeDt  printing  office    18d- 

In  preparation, 

BUT^IiETlKS 

( A= 1).  Bibliography  of  the  Eskimo  language  by  James  Constantine 
Pilling     1887 

.S°.     V,  116  p.  (incl.  8  p.  of  facsimiles.) 

(B=2).  Perforated  stones  from  California  by  Henry  W.  Hensbav 
1887 

8o.     34  p.,  Hi  6g. 

(0=3).  The  use  of  gold  and  other  metals  among  the  ancient  inhabit- 
ants of  Ohiriqni,  Isthmus  of  Darieii     by  William  H.  Holmes    1887 

80.     27  p.,  22  fig. 

(D=4).  Work  in  mounU  exploration  of  the  Bureau  of  Ethnology  by 
Cyrus  Thomas    1887 

8°.    15  p.,  1  flg, 

(E=6).  BibliographyoftfaeSionan  languages  by  James  Oonstautine 
Pilling    1887 

80.     V.  87  p. 

[F=6).  Bibliography  of  the  Iroquoian  languages  by  James  Con- 
stantine Pilling    1888  [1889] 

8°.    Ti,  208  p.  (incl.  4  p.  facsimiles),  5  nnnumbered  faesimiles. 

(GsT).  Textile  fabrics  of  ancient  Peru    by  William  H.  Holmes    1889 

8°.     17  p.,  U  fig. 

(H=8).  The  problem  of  the  Ohio  monnds    by  Cyrus  Thomas    1889 

8°.    54  p.,  8  fig. 

(1=9).  Bibliography  of  the  Muskhogean  languages  by  James  Con- 
stantine PiUing    1889 

8°.    V,  114  p. 

(J=10).  The  circular,  square,  and  octagonal  earthworks  of  Ohio  by 
Cyrus  Thomas    1889 

80.    35  p.,  11  pi.,  6  flg. 

(K=ll).  Omaha  and  Ponka  letters    by  James  Owen  Dorsey     1891 
S°.    127  p. 

(Li=12).  Catalogue  of  prehistoric  works  east  of  the  Rocky  monntaina 
by  Cyrna  Thomas    1891 
8°.    24«  p.,  17  pi.  and  maps. 


d  by  Google 


LIST  OP  PDBLICATION8  Cvn 

(M=13).  Bibliography  of  the  Algonqniaii  lauguages  by  James  Con- 
atantine  Pilling    1891  [1892J 

S°.    X,  614  p.,  82  facsimilea. 

(N=14).  Bibliography  of  the  Athapascan  laogaages  by  James  Con- 
etaiitine  Pilling    1892 

8°.    xui,  125  p.  (incl.  4  p.  facsimiles). 

(0=15).  Bibliography  of  the  Cbiaookan  laugaages  (iticlading  the 
Cliinootc  jargon)    by  James  Constautine  Pilling    1893 

8°.     xiu,  81  p,  (incl.  3  p.  facsimiles). 

(P=16).  Bibliograpliy  of  the  Salisbao  languages  by  James  Constan- 
tine  Pilling    1893 

8*^.     XIII,  8C  p.  (incl.  4  p.  facsimiles). 

[Q  =  17).  The  Pamnnkeylndiansof  Virginia  by  Jno.  Garland  Pollard 
1894. 

8°.     19  p. 

(R=18).    The  Maya  year    by  Cyras  Thomas     1894 

8°.     64  p.,  1  pi. 

(9=19).  Bibliography  of  the  Wakashan  languages  by  James  Oon- 
stantine  Pilling    1894 

8°,    zi,  70  p.  (incl.  2  p.  facsimiles). 

(T=20).    Chinook  texts    by  Franz  Boas    1894 

S3.     278  p.,  1  pi. 

(U=21).  An  ancient  quarry  in  Indian  territory  by  William  Henry 
Holmes    1894 

8=.     19  p.,  12  pi.,  7  fig. 

(V=22).    Siouan  tribes  of  the  east    by  James  Mooney    1894 

8°.     101  p.,  map. 

(W=23).  Arcbeologic  investigations  in  James  and  Potomac  valleys 
by  Gerard  Fowke    1894 

8°.    80  p.,  17  fig. 

(X=:24).  List  of  th£  publications  of  the  Bureau  of  Ethnology  with 
index  to  authors  and  subjects  by  l<>ederick  Webb  Hodge  1894  Out 
of  print.    80.    25  p. 

CONTRIBUTIONS  TO  NORTH  AMERICAN  ETHNOLOGT 

(.^[1  o/  the  rolatnet  of  thU  teritt  are  out  of  print) 

Department  of  the  Interior  U.  8.  geographical  and  geological  survey 
of  the  Eocky  mountain  region  J.  W.  Powell  in  charge — Contributions 
to  yorth  American  ethnology  volume  E  [-YII,  IX] — [seal  of  the  de- 
partment]    Washington    Government  printing  office    1877  |-189SLt 

40.    9  vols. 


d  by  Google 


CTin  BUREAU  OF  AMERICAN  ETHNOLOOT 

Volume  I,  1877: 

Patt  I.    Tribes  uf  the  extreme  northwest,  liy  W.  H.  Dall.     156  p.,  9  fig.,  10 
j>l.,  pocket  map. 

1.  On  tlio  diBtrilintion  and  nomenclature  of  the  native  trikei  of  Alaska  and 
the  adjacent  territory.     With  a  map.     pp.  7-40. 

2.  On  encceaaion  id  the  Bliell-hea.ps  of  the  Aleutian  Ulanda.    pp.  41-81. 

3.  On  the  ohKiu  of  the  Inouit.    pp.  93-106. 
Appendix  to  Part  i.     LiQ^uisticH.     pp.  107-156. 

1.  Notes  on  the  uattvea  of  Alaska,  by  J.  Fnrahelm,  [1862.]     pp.  111-116. 

2.  Termsof  relationship  used  li,v  the  Inanit;  a  eeriet  obtained  from  natives  of 
Cumberland  inlet,  by  W.  H.  Dall.    pp.  117-119. 

3.  Vocabnlariea,  by  Giblia  and  Dall.     pp.  121-153. 

4.  Xote  on  the  use  of  nnmerals  nmong  tbe  T'sim  si-on',  by  George  tiibbs, 
M.  D.     pp.  155-156. 

Part  II.    Tribes  of  western  'Washington  and  northwestern  Oregon,  by  George 
Gibbs,  M.  D.     pp.  157-241;  appendix,  pp.  243-361,  pocket  map. 
Appendix  to  Part  li.     LlagaisticB.     pp.  347-361. 

1.  Coiuparativo  vocabnlaries,  by  Gibbs,  Toltnie,  and  Mengarini.     pp.  247-283. 

2.  Dictionary  of  tbe  Nlskwalli,  by  George  Gibbs.    pp.  285-361. 
VoLUMB  II,  1890  [1891]: 

The  Klamath  Indians  of  southwestern  Oregon,  by  Albert  Samuel  Galscbet. 
2pts.— evil,  711  p.,  map;  iii,  711  p. 

VOLUMK  III,  1877: 

Tribes  of  California,   by   Stephen  Powers.    63B  p.,  1  pi.,  44  fig.,  3  p.  ronsic, 
pocket  tnap. 
Appendix  [Linguistics],  edited  by  J.  W.  Powell,     pp.  439-613. 

VoLDMB  IV,  1881: 

Houses   and  house-life  of   the  Auierican    aborigines,   by   Lewis    H.   Morgan, 
xtv,  281  p.,  67  pi.  nad  fig. 
Volume  V.  1881 : 

Observations  on  cup-abaped  and  other  lapidariiin  sculptures  in  tbe  old  world 

and  in  America,  by  Cbarks  Ran.     [1882.]     112  p.,  61  fig. 
On  prehistoric  trephining  and  cranial  ainnlets,  by  Robert  Fletcher,  M.  R.  C.  8. 

Eug.    Aot.asst.sargeoD  U.  S.  arm.v.     [1882.]    32  p.,  9  pi.,  2  fig. 
A  study  of  the  manuscript  Troano,  by  Cyrus  Thomas  PIi.  D.  with  an  introduc- 
tion by  D.  G.  Brinton  M.  D.     [1882.]     ixivii,  237  p.,  9  pi.,  101  fig. 
VoLiME  VI,  1890  [1892] : 

The  Cegiha  language,  by  James  Owon  Dorany.     xviii;  794  p. 
Vo-.UME  VII,  1890  [1892]. 

A  Dakota-Engtiak  dictionary,  by  Stephen  Return  Riggs,  edited  by  James  Owen 
Dorsej-.    x,  665  p. 
Volume  VIII: 

[NoTK — As  annoonoed  in  the  List  of  Publications  issued  as  Bulletin  x-=24,  it 
was  the  intention  to  publiah  Professor  Holmes'  memoir  on  "I'ottory  of 
Eastern  United  SUtea  "  us  Volume  VIII  of  the  ContHbuliotu,  but  as  tlie  act  of 
January  12,  1895,  failed  to  provide  for  tbe  completion  of  this  series,  the  eighth 
volume  in  all  probability  will  not  be  published.] 
Volume  IX,  1893: 

Dakota  grammnt,  texts,  and  ethnography,  by  S.  R.  Biggs,  edited   by   Janief 
Owen  Dorsey.    xx.\ii,  239  p. 


dDyGooc^Ic 


LIST   OF   PUBLICATIONS  CIX 

INTBODTJCTTONS 

(^11  of  t\t  rolamt  of  this  teriet  are  out  of  print) 

(1).  Introdnction  to  the  study  of  Indian  laugoages,  with  worda, 
phraties,  and  Bentences  to  be  collected.  By  J.  W.  Powell.  [Seal  of 
the  Department  of  the  Interior.]  Washington:  Qovernment  printing 
office.     1877. 

4°.     101  p.,  10  blank  leaves. 

Seooud  •ditioD  as  follows: 

(2).  Smithsonian  inetitatiim — Bureau  of  Ethnology  J.  W.  Powell, 
director — Introduction  to  the  study  of  Indian  languages  with  words, 
phrases  and  sentences  to  be  collected — By  J.  W.  Powell — Second 
edition — with  charts — Washington    Govemment  printing  office    1880 

4°.  xi,  228  p.,  10  blank  leaves,  kinship  charts  i-iT  in  pocket.  A 
16°  "alphabet"  of  2  leaves  acuompanies  the  work. 

(3).  Smithsonian  institntion — Bureau  of  Ethnology — Introduction  to 
the  study  of  sign  language  among  the  North  American  Indians  as 
illustrating  the  gesture  speech  of  mankind — By  Garrick  Mallery,  bre- 
vet lieut.  col.,  U.  S.  army — Washington  Government  printing  office 
1880 

4°.    iv,  72  p.,  33  unnambered  figs. 

(4).  Smithsonian  iustitntion — Bureau  of  Ethnology  J.  W.  Powell, 
director — Introduction  to  the  study  of  mortuary  customs  among  the 
North  American  Indians — By  Dr.  H.  G.  Tarrow  act.  asst.  snrg., 
V.  S.  A. — Washington     Government  printing  office    1880 

4°.    ix,  114  p. 


MISCELLANEOUS  PUBLICATIONS 

(^11  of  lilt  TOlumtt  of  thit  teri^t  art  oat  0/  print) 

(1).  SmithBoniau  institntion — Bureau  of  Ethnology  J.  W.  Powell, 
director — A  collection  of  gesture-signs  and  signals  of  the  North  Ameri- 
can Indians  with  some  comparisons  \'  Garrick  Maltery.  Brevet 
lieut.  col,  and  formerly  acting  chief  signal  officer,  U.  9.  army — Distrib- 
uted only  to  collaborators — Washington  Government  printing  office 
1880 

40.    329  p. 

NoTR — 2S0  copieH  priuteil  Tut  use  of  iM>llnl>orBtor3  only. 

(2).  Smithsonian  institution — Bureau  of  Ethnoln^ry  J.  W.  Powell 
director — Proof  sheets  of  a  bibliogrupliy  of  the  iHiigiiiiges  of  the  North 


dbyGooc^Ic 


ex  BUBEAU  OF  AHEBICAN  ETHNOLOOT 

American  Indians    by  James  OooBtantine  Pilling — (Distributed  only  to 
collaborators) — Wasbiugton    GoTernmeat  priutiog  office    1885 
4°.    XL,  I13ii  p.,  29  pi.  (facsimiles). 

NoTS — Onl;  ttO  copiu  printed  for  the  use  of  oolUboratora,  ID  of  tbem  on  one  side  . 
of  the  sheet. 

It  was  the  Intention  to  hftve  thu  Bibliogrspby  form  Tolnme  x  of  "Contribations 
to  North  AuiericaD  Ethnology,"  but  the  work  assumed  such  proportions  tb»t  it  was 
deemed  advisable  to  publish  it  as  a  part  of  the  serie*  of  finlletios,  devoting  a  Bulletin 
to  each  lingnistio  stock. 

(3).  [Lingaistic  families  of  the  Indian  tribes  uortb  of  Mexico  with 
provisioual  list  of  the  princip^  tribal  names  and  ayiionym&] 
160.     55  p. 

XoTK— A  few  copies  printed  in  1885  for  the  use  of  the  compilers  of  a  Tribal  Cyclo- 
pedia and  Synonymy  now  in  pieparation.  It  is  without  title-pftge,  name,  or  date, 
bnt  was  compiled  Ihim  a  manuscript  list  of  ludiftu  tribes  by  Jamea  Hooney. 

(4),  [Map  of]  Lingntstic  stocks  of  American  Indiaus  north  of  Mexico 
by  J.  W.  Powell.    [1891.] 

Note — A  limited  edition  of  this  map,  which  forms  pl»te  I  of  the  Seventh  Annual 
Report,  was  ieaaed  on  heavy  paper,  19  by  S2  inchea,  fbr  the  use  of  students. 


doyGoc^le 


rNT>EX  TO  AUrnORS  AND  TTTLEH 


A =AiiDiial  Report.    B=^Biill«tlD,    C'=Coiitributionsto  North  American  Ethnology. 
Iiit.^=Iatrodnotioii.     M^  UiaoellaDeoiia  publications. 

A cnv ITAL  simUaritiw  (Powell) A  iii,  liv. 

Alahka,  Notes  OQ  the  natives  of  (Feruhelm) C  i,  111. 

Axao.VQUiAN  LANOUAUBS,  Bibliography  of  the  (Pilltog) B  11  =  13. 

Amulets,  cranial,  PrKhiatoric  trephining  and  (Fletcher) C  T(pt.2}. 

Akiual  carvinos  from  monnde  of  Missisaippi  valley  (Hen- 

ehaw) A  ii,  117. 

Apache,  Hedioine-men  of  the  (Boarke) A  1i,  443. 

Arciikuluqic  isvicsTiGATioNS  in  Jaaiesand  Potomac  valleye 

(Fowlte) B  w  =  23. 

Architectl'rb  of  TuHayan  anil  Cibola  (V.  Minileleff) A  viii,  3. 

Arizona,  Aboriginal  remaiuH  in  Verde  valley  (C.  Mtndeletr)..A  liii,  179. 

,  Cliff  mine  ofCanyon  ile  Chelly  (C.  MindeleCT) A  xvi,  73. 

,  5ceCaaa  Granile;  TasayaQ. 

Akt,  Ancieot,  of  Cbiriqni,  Colombia  (Holmes) A  vi,  3. 

,  cenunic.  Form  and  ornament  in  (Holmes) A  iv,  437. 

in  shell  of  theancieut  AmeriaoDS  (Holues) A  if,  179. 

,  Stone  (Fowkc) A  liii,  47. 

,  Prehistoric  textile,  of  eaetern  United  States  (Holmes). .A  ziii,  3. 

.textile,  Stndy  of  (Holmes) A  vi,  189. 

ATHArASCAM  LANUCAOBs,  Bibliography  of  the  (PillioK) B  N^li. 

BiBLiooRAPHY  of  the  Algunquian  lauguageu  (Piliiug) B  m^=I3. 

of  the  AthapaecBD  languages  (Pilling) B  ii=I4. 

of  tlie  Chinooknn  languages,  incladiog  the  Chinook  jar- 
gon (Piliiug) B  o  =  15. 

of  the  Kskimo  language  (Pilling) B  a  =  1. 

of  the  Iroquoi an  languages  (Filling) B  F=6, 

of  tbe  iBuguages  of  the  North  American  Indiaoe,  Proof 

sheets  of  (Pilling) M  2. 

of  the  Unskhogean  Inngnages  (Pilling) B  i=^. 

of  tbe  SalUhan  languages  (Pilling) »  i'=16. 

of  the  Siouan  languages  (Pilling) B  b=5. 

of  tbe  Wakasbao  tangnsges  (Pilling) B  s  =  19. 

BoA8,  Franz;  The  Central  Eskimo A  vi,  399. 

,  Cbi nook  texts B  T=20. 

BouRKB.JoHN  G.;  Medicine-men  of  tbe  Acache A  Ix,  413. 

Brinton,  DANier.  G. ;  The  graphic  system  an<l  ancient  meth- 
ods of  the  Mayas C  v  (pt.3),iTil, 

Caufornia,  Tribes  of  (Powers) C  iii,  I. 

Cakvin'os,  Animal,   from  mounds  of  the  Mississippi  Talley 

(Henshaw) A  ii.  117. 


dDyGooc^Ic 


CXll  BUBEAU    OP    AMEKICAN    ETHNOLOGY 

Casa  Grande  RVtn  (C.  Mindel«ff) A  liii,  289. 

,  Repair  uf,  in  1891  <C.  Mindeleff) A  iv,  316. 

Catalogur  uf  colltctioDBftom  New  Mexico  and  ArizoDA  in  18T9 

(J.  StevenBon) A  ii,30T. 

of  collectiouH  from  puebloain  1881  (J,  Stevenson) A  iii,511. 

ofcollecttons  made  in  1881  (Holmae) A  ill,  427. 

of  collectioDS  obtaioed  from  New  Mexico  in  1880  (J.  8te- 

vesBon) A  ii,«3. 

of  lingiiiatic  manuecripts  iu  tlie  library  of  the  Bureaa  of 

EtlinoloKy  (Pilling) A  i,553. 

of  prehistoric  worlceeaatof  the  RooliyinoDntaiiiH(ThomaB).B  l=12. 

Obgiiia  laiigaage  (Dorsey) C  vi. 

Central  Amkiiican  pi ctaro- writing,  Studies  iu  (Holdeu; A  i,  205. 

Crrrmomal  of  Hn^elti  Dail,)iA  aod  mythical  eand  painting  of 

the  Nav^o(J.iitevunBon) A  viii,  229. 

,  Tn8Bynnsniike<l''Hwk<!s).., A  iTi,2e7. 

Cessions  of  land  by  Indian  tribes  to  the  United  States  (Royre).  A  i.  247. 

CUBROKEB  nation  of  luiliaiis(Royce) A  t,  121. 

sacred  formulas  (Mooney) A  vii,301. 

Chinook  texts  (Boas) B  t  =  20. 

CHiNOOKANlangnagee,  Bibliography  of  (Pilling) ...B  0^15. 

Cribiqui,  Ancient  art  of  (HolmeH) A  vl,  3. 

,  Use  of  gold  and  otber  metals  among  tile  ancient  inhabi- 
tants of  (Holmes) B  c=3. 

CiuoLA,  Architeolore  of  Tiieayan  and  (V.  Hindeleff) A  viii,}. 

Clifp  ruins  of  Csuyou  dt^  Chelly,  Arizona  (C.  Mitideletr)....A  svi,73. 

COLLECTION'S,  Catalogue  of,  from  New  Mexico  and  Ariiona  in 

1879  (J.  Stevenson) A  ii,307. 

from  pueblos  iu  1881  (J.  Stevenson) A  iii,511. 

— ~  oljlained  from  New  Mexico  in  1880  (J.  Stevenson) A  ii,423. 

made  in  1881  (Holmes) A  iii,427. 

CouoNADo  EXPEDITION,  1540-1542  (Winship) A  xiv,  329. 

Cdlts,  Siouan,  Study  of  (Dorsey) A  zi,3Iil. 

C UP- SHAPED  and  other  lapidarian  aca]pture8(Rai)) C  t,  1. 

UDSHIKO,  1',  H.(  Zuni  fetiches A  ii,3. 

,  A  stndy  of  Pueblo  pottery  as  illustrative  of  ZuDlonltnre 

growth A  iv,4G7. 

,  OutlinesofZuDi  creation  myths A  iiii,32I. 

Dakota-Enolish  dictionary  (Riggs) C  vii. 

grammar,  texte,  and  ethnography  (Riggs) C  ix. 

DiUJ,  William  H.;  Tribes  of  the  extreme  northwest C  i,1. 

,  Terms  of  relationship  used  by  the  Innuit C  i,  117. 

,  On  masks,  labrets,  and  certain  aboriginal  cnstoms A  iii,67. 

and  OiBiis,  Oeorge.  Vocabuiariee  of  tribes  of  the  ex- 
treme northwest  C  i,  121. 

Day  STUnOLSof  the  Haya  year  (Thomas ) A  xvi,  199. 

Dictionary,  Dakota- English  (Riggs) C  vii. 

DoRSBY.J.  Owbn;  Illustration  of  the  method  of  recording  In- 
dian iauga.tgcs A  1,579. 

,  A  study  of  Sionan  cults A  xi,35I. 

,  Omaha  and  Ponka  letters B  k  =  11, 

,  Omaha  dwellings,  furniture,  and  implements A  xiii,263. 

,  Omaha  sociology A  iii,  205, 

,  Osage  traditions A  vi,373. 


doyGoc^le 


LIST  OP  PUBL1CATI0H8 

DORBET,  J.  Owkn;  SloQAD  Mciology A  xv,20B. 

,  Tbe  Cegiha  langnoga C  vl. 

,  editor;  A  Dakatft-EogliBh  dietionttrj',  by  fitophen  Eeium 

R'gg« C  Tii. 

,  Dakota  grammM',  texti,  and  ethoognphj,  by  S.  R.  Bigga.C    ii. 

DwKLUNOs,  faniitiiT«,  and  implements  of  the  Omaha  (Doiaey).  A  ziii,  263. 

EBEmo  langnage,  Bibliography  of  the  (Pilling) B  a.=1. 

,  Theceotral(Boaa) A  vi,399. 

ETHNOofUPRv,  Onunmor,  texts,  and,  of  the  Dakota  (Rigga).C  iz. 

Ethkology  of  the  Uagava  dJitriot  (Tamer) A  li,  169. 

EvoLVTiowof  langOAge  (Powell) A  i,  1. 

Fbtichu,  Zafii  (Coahing) A  ii,3. 

Fbwkks,  J.  Waltxr;  ToaayaD  kateinas A  xv,24S. 

,  Tnsayan  anake  oeremoniea A  xvi,  367. 

Fletchbr,  Bobekt;   Od  prehistoric  trephining  and  orantkl 

nmnlets C  v  (pt.2), 

Fowke,Gkbakd;  StoDeart A  iiil,47. 

,  Aroheolo){ioiDveBtigationain  JameaandPotomacTalleyi.B  w^23. 

FDK>nTDBB,dveUi]igt,uidlinplement«of tbeOmahB(DorMy).A  xiii,36il. 

FuRUBBLH,  J. ;  NotMon  the  native*  of  Alaska C  1,111. 

Gatschet,  Albbbt  S.;  lllaelration  of  the  method  of  record- 
ing Indian  languages A  1,579. 

,  The  Klamath  Indians  of  soathwestem  Oregon C  ii. 

Oesturk  eiOKS  and  signals  of  the  North  American  Indians 

(Mallery) M  1. 

Obstvrk  spsbch,  IntiudQction  to  the  study  of  sign  language 
as  iilQStratlng  (Mallery) Int.  3. 

Qhobt-danck  religion  (Mooney) A  ilv,64i. 

GiBBS,  Oeobob  ;  Notes  on  the  nse  of  nnmerals  among  the  Tsim 

si-an' C  i,166. 

,TribesofweaterD  Washington  and  northwestern  Oregon. C  i,  157. 

and  Daxl,  W.  H.  ;  Vocabularies  of  tribes  of  the  extreme 

northwest C  i,131. 

Gold,  Use  of,  and  other  metala  among  the  ancient  inhabitants 

of  Chiriqui  (Holmes) B  c  =  3, 

Obamhab,  tests,  and  etiinography  of  tbe  Dakota  (Riggs) C  li. 

Grand  Medicine  society  of  the  OJlbwa  (Hoffman) A  vii,  143. 

Graphic  SYSTRMandanclent  methodsof  thelIayas(BTinton)-C  v  (pt.  3),x' 

Hasjklti  Daujib  ceremonial  of  tbe  Nar^Jo  ( J.  Stevenson). .A  viii,22U. 

Hknshaw,  H.  W.  ;  Animal  carvings  from  monnile  of  the  Mia- 

aiaaippi  valley ...A  ii,  117. 

,  Perforated  atones  fhtm  California B  b=2. 

HODOE,  F.  W. ;  List  of  publications  of  tbe  Barean  of  Ethnol- 
ogy with  index  toauthortt  and  aubjecta B  x=21. 

HoPi'HAN,  W.  J.  ;ThoHidu'wiwinor"grandniedicineBOciety" 

of  theOjibwa A  vii,  143. 

,  Tbe  Uenomini  Indians A  liv,  3. 

HoLDKN,E.  8.;  Studies  in  Central  American  picture  writing. .A  i,  2C6. 

H01.MBS,  W.  H.;  An  ancient  quarry  in  Indian  territory B  U^r^Sl. 

,  Ancient  art  of  tbe  province  of  Chiriqui,  Colombia A  <'i,3. 

,  Art  in  shell  of  the  ancient  Amerioans A  11,1711. 

16  ETH VIII 


I  =y  Google 


CXIV  BDBEAU   OP   AMERICAN   ETHNOLOGY 

Holmes,  W.H.;  llln«triLt«dcfttkliigueofBpi>rtii>iioftheoolleii- 
tione made  b; tLe Burean of  Etbnology  dnriog thefleld 

Beaaon  of  1881 A  iii,*27. 

,  OrigJD  and  development  of  form  and  omanieDt  fa  Mra- 

niioBrt A  iv,  1S7. 

,  Ancient  pottery  of  the  HiaaiHippi  valley A  iv,  361. 

,  Pottery  of  tlie  iincient  piiebioe A  Jv, 257. 

,  Tbe  nse  of  gold  and  other  raetala  among  the  Ancient  in- 

h»bit«ut«of  Chiriqui,  iBthmnsof  Darien U  c=3. 

,  Prebiatorio  textile  art  of  eastern  United  States A  lili,  3. 

,  A  atady  of  the  textile  art  in  ita  relation  to  the  develop- 
ment of  form  and  ornament A  vi,  169. 

,  Prehistari9  textile  fabricH  of  tbe  United  States,  derived 

from  impressions  on  pottery A  iii,  398, 

,  Textile  fabricB  of  ancient  Pera B  O  —  l. 

,  lutroilnctory  to  arcbeologlc  iuvestigationa  in  Jumea  and 

Potonitto  valleya  (Fowke) B  w=23. 

,  Stone  implements  of  tbe  Potomoc-Cbeaapeake  tidewater 

province A  iv,  3. 

HOUHBS  and  honae-life  of  the  American  aboriginna  (Morgan ).C  iv. 

HuDSOK  Bay  tebritouy,  ethnology  of  the  Ungava  diatrlet 

(Tnmer) A  xi,  139, 

ILLDSTRATBD  CATALOGUE  of  collectiona  from  New  Mexico  and 

Arizona  In  1879  (J.  Stevenaon) A  ii,  307. 

of  ooUectianafh>mpaebloain  1881  (J.  Stevenaon) A  iii,  511. 

iifoollectiona  made  in  1881  (Holmes) A  iii,  427. 

of  collections  obtained  from   New  Ueiico  in   1880  (J. 

Stevenson) A  ii,  423. 

Illuhthati  in  of  the  method  of  recording  Indian  langnagea 

(Doraey,  Gatacbet,  Rigga) A  i,  679. 

lUPLEUBNTH,  Omabadwellinga.fnroltiire,  and  (Doraey) A  xiii,  268. 

,  atone,  of  tbe  I'otomac-Cheeapealce  tidewater  province 

(Holmea) A  xv,  8. 

Indian TKRRrroRT,  Ancient  qnarry  In  (Holmea) B  u  =  21, 

Ik.vuit,  Termaofrelatlonahlpnaed  by  the(Dall) C  i,  117. 

IROQUOIAK  LANGUAGBB,  BibliogT»phy  of  the  (Pilling) »  f^6. 

lBfKiuoi8,  Myths  of  the  (Smith) A  ii.  47. 

Jahbb  and  Potomac  valleys,   Arcbcalagie  inveatigationa  in 

(Fowke) B  w^23. 

Katcinab,  Tnaayan  (Fewkos) A  xv,  346. 

Klamath  INDIANS  of  aonthwestern  Oregon  (Oataobet) C  11. 

Labrrts,  msaka,  and  certain  aboriginal  cuatoma  (Dallj A  iii,  07. 

Lakouaob,  Evolution  of  (Powell) A  1,1. 

Lanouaobb,  Indian,  Illustration  of  tbe  method  of  recording 

(Doraey,  Gatscbet,  Riggs) A  i,  679. 

,  Indian,  Introduction  to  the  atndy  of  (Powell) Int.  1,  2. 

of  the  North  American  Indians,  Proof  sheets  of  a  bibli- 
ography of  the  (PiUing) M  2. 

,  »M  Bibliograpby. 

Limitations  to  tbe  iiae  of  some  anthropologic  data  (Powell)  .A  i,  71. 

LiNGi'iBTic  fiimilii'a  of  America  north  of  Mexico  (Powell) A  vli,  1. 

tribes  north  of  Mexico M  3. 


d  by  Google 


LIST   OP   PUBLICATIONS  C 

Linguistic  mftniwcripU  in  the  library  of  tb«  Bnreaii  of  Eth- 
nology (PillinKl A  1,668. 

stocks  north  of  Mexico,  map  of  (Powell) M  4. 

LisTof  poblicatioDBof  the  Barean  of  Ethnology  (Hodge)... .B  x^24. 

HacCavlby,  Clay;  The  Seminole  Indiaoe  of  Florida A  v,469. 

HcCbb,  W  J ;  Prefaee  to  the  Punnttkey  Indians  of  Virginia 

(Pollard) U  q=17. 

,  Prefatory  note  to  the  Maya  year  (Tbomke) B  s  =  19. 

,  The  Sionan  indians A  xv,  153. 

,  aKtt iin^iz,  M.  A.;  Primitive  trepbintng  in  Pern A  xri,  3. 

Uallerv,  Oarrics;  Acollectiou  of  gestnre-eigns and  signale 
of  the  North  American  lodlans,  with  some  eompari- 

Bone M  1. 

,  Introduction  to  the  study  of  sign  language  among  the 

North  American  Indians  as  illnstratiug  the  gesture 
speech  of  nmnkind Int.  3. 

,  Pictograpbs  of  the  North  American  Indians :  A  prelimi- 
nary paper A  Iv,  3. 

,  Picture-writing  of  the  American  Indians A  x,S. 

,  Sign  language  among  North  American  Indians  compared 

with  that  among  other  peoples  and  deaf-mutes A  i,36S. 

MANiTtiCKlPTS,  linguistic.  In  the  library  of  the  Bureau  of  Eth- 
nology (Pilling) A  i,663. 

,  Notes  on  certain  Maya  and  Mexican  (Thomas) A  iii,3. 

Manvscript  Tkoaso,  Study  of  the  (Thomas) C  v  (pt.3),  I. 

Hap  of  llDguiatie  stocks  north  of  Mexico  (Powell) H  4. 

Haskb,  labrets,  and  certain  aboriginal  customs  (Dall) A  lii,flT. 

Mattbews.W.;  Nav^o  silversmiths A  ii,  167. 

,  Nav^oweavers A  111,371. 

,  The  mountain  chaut:  aNav^o  ceremony A  t,  379. 

Maya  oodices,  Aids  to  the  study  of  (Thomas) A  Ti,263. 

and  Mexican  mannscripts.  Notes  on  (Thomas) A  Hi,  3. 

,  Graphic  system  and  ancient  methods  of  the  (Briuton)  .-C  v  (pt.3),KTil, 

year(Thomae) B  R=18. 

year,  Day  eymbolsof  the  (Thomas) A  xyI,  199. 

Hedicine-Men  of  the  Apache  (Bonrke) A  ix,U3. 

Mrnomini  Indians  (Hoffman) A  liv,  3. 

Mexican  and  Maya  manuscripts.  Notes  on  (Thomas) A  ill.  3. 

MiDii'wiwiN   or  "grand  medicine  society"  of  the  OJihwa 

(Hoffman) A  vii,  143. 

MiNUELEFP,  C. ;  Aboriginal  remains  in  Verde  valley,  Arizona.  A  xiii,  t7i>. 

,  Casa  Grande  ruin A  xiii,28!<, 

,  Cliff  ruins  of  Canyon  de  Chelly,  Arizona A  xvi,  73. 

,  Repair  of  Casa  Grande  ruin  in  1891 A  xr,3t5. 

HiNPKLBFF, v.;  Astudyof  pueblo arcbltectnre:  Tuaayanand 

Cibola A  viii.S. 

MooNKV,  Jaues;  Linguistic  families  of  Indian  tribes  north 

of  Mexico M    3. 

,  The  sacred  formulas  of  the  Cherokees A  vii,  301, 

,  Siosan  tribes  of  the  east B  v=i23. 

,  The  Ohoflt-dance  reli};ioD,  with  n  sketch  nf  the  Sionc 

outbreak  of  1890 A  iiv,641. 

Morgan,  Lewis  H.  ;  Houses  and  taouKe-life  of  the  American 

aborigines C  iv. 

Mortuary  crsroiis,  Introdoctionto  the  study  of  (Yarrow).. Int. 4. 

of  the  North  American  ludians  (Yarrow) A  1.87. 


a  B,  Google 


CXVI  BUREAU  OP  AMERICAN  ETHNOLOGY 

HOUXD  RXputRA^TiONSoftbeBaroanof  Ktbnology  (Tbonia*)..A  iii.3;  B 
MotJNoa,  Burial,  of  the  DortbemseoIioDsof  the  United  States 

(Thomas) A  v,3. 

of  the  MisaiBBippi  valley,  Aoiinal  oarvioga  from  (Hen- 

ah»\7) A  11,117. 

,  Ohio,  The  problem  of  the  (Tbomaa) B  h=8. 

,  Prehiatoric,  eoat  of  the  EoL'lfy  monntalna  (Thomaa) B  l^I2. 

Mountain  cbant:  A  Nav^o  oeremouy  (Mottheiri) A  t,S79. 

MuSlz,   H.  A.,  and  McGbb,  W  J ;  Primitive  trephialn);  in 

Pern A  Jtvi,3. 

Mdbdocb,  John;  Ethnological  reanlta  of  the  Point  Barrow 

expedition A  ii,3. 

,  editor;  Ethnology  of  the  Ungara  dtatrict,  Hnilson  Bay 

territory,  by  Lnoien  M.  TnrtieT A  xi,  159. 

MrsKHOOEAN  LANOUAOES,  Bibliography  of  the  (Pilling) B  i=9. 

MYTUOLOGvof  the  North  American  Indians  (Powell) A  i,  17. 

Myths  of  creation  (ZnCl),  Outlines  of  (Cashing) A  xlii,321. 

of  the  Iroqaois  (Smith) A  ii,47.' 

Navajo  ceremonial  of  Haajelti  Dailjis  and  mythioal   aond 

painting  (J.  Stevenson) A  viii,  229. 

ceremony.  The  monntain  chant  (Matthews) A  v,379. 

silversmiths  (Matthews) A  li,  167. 

weavera  (Matthews) A  iii,371. 

NuMEBALS,  Notes  on  tbeneeof,  among  the  TsUnst-an'(Oibbs).C  i,  155. 

Ohio  Mocnds,  The  problem  of  the  (Thomas)    B  ii:=8. 

OjiBWA,Hid^'wiwiDor"grand  medicine  society  "of  the  (Hoff- 
man)  A  vil,l*3. 

Omaha  and  Ponka  letters  (Dorsey) B  K^ll, 

dwellings, fa rn it nrc, and  implements  (Dorsey) A  siii,263. 

sociology  (Doraey) A  iii,2C6. 

Obbgon,  north weatem.  Tribes  of  (Gihbs) C  1, 157. 

Obaub  traditions  (Doraey) A  vi,373. 

pAMUHREY  Indians  of  Virginia  (Pollard) B  4=17. 

Perforated  stones  itom  California  (Henshaw) B  b=2, 

Fkhu,  ancient.  Textile  fabrics  of  (Holmes) B  0=7. 

,  Primitive  trephining  in  (MuDiz-MoGee) A  xvi,3. 

FicTOORAPliS  of  the  North  American  Indiana  (MaUery) A  iv,3. 

PiCTTEE-VEiTiNO  of  the  American  Indians  (Mallery) A  i,  3. 

,  Stndies  in  Central  American  (Holden) A  i,  205. 

Pilling,  J.  C. ;  Bibliography  of  the  Algonqnian  languages...  B  u^:=13. 

,  Bibliograpby  of  the  Athapascan  languages B  n  =  U. 

,  Bibliography  of  theCbinookun  languages B  0^15. 

,  Bibliography  of  the  Eskimo  language B  a  =  1. 

,  Bibliography  of  the  Iroqnoian  languages B  p^6. 

,  Bibliography  of  the  Muakhoguan  languages B  1=^9. 

,  Bibliography  of  the  Salishan  languages B  p  =  16. 

,  Bibliography  of  the  8  ion  an  languages B  e=B. 

,  Bibliography  of  tb»  Wakashan  languages B  s==19. 

,  Catalogue  of  linguistic  manuscripts  in  the  library  of  the 

Burean  of  Ethnology A  i,(S3. 

,  Proof-sheets  of  a  bibliography  of  the  languages  of  the 

North  American  Indians M  2. 

Point  Barbow  expedition,  Ethnological  results  of  the  (Mur- 
doch)  A  ix,3. 


I  ,y  Google 


LIST  OF  PUBLICATIONS 

PoLUiBD,  JoHK  Oaklakd;  Famunkef  lodUnB  of  Virginia  ..B  q=^1T. 

PONKA  and  OmftUa  letters  (Done;) B  K  =  ll, 

Potomac  and  James  valleys,  Areheologic  iDvutigatioua  <d 

(Fowko) B  w=23. 

Potomac-Cbksapbaxe  tidewater  province.  Stone  implemeata 

of  (Bolmea) A  xv,  3. 

PoTTEKV,  Ancient,  of  the  MiBsisaippi  valley  (Holmes) A  iv,:!({l. 

of  the  ancient  pneblo*  (Holmes) A  iv,  267. 

,  Pneblo,  illaatrative  of  Za&i  oulture  growth  (Cuahing)  .A  iv,  467. 

POWBLL,  J.  W.;  Indian  liDgoUticfauUies  of  America  north  of 

Mexico , A  vii,  1. 

,  Introduction  to   the  Btndy  of  Indian  langnages,  with 

words,  phrases,  and  sentences  to  be  collected Int.     1,2. 

,  Map  of  liiignistic  stocks  north  of  Mexico M  4. 

,  On  activital  similarities A  iii,  IxT. 

,  On  limitationsto  the  use  of  some  anthropologic  data.. .A  i,  71. 

,  On  TegiiiientatioD A  iv,  civ. 

,  Sketch  of  the  mytbologyof  the  North  American  Indians.  A  i,  17. 

,  The  evolution  of  langnagB A  i,  1. 

,  Wyandot  government :  a  short  study  of  tribal  society . .  A  1, 57, 

,  editor;  Lingnistics  (of  the  tribes  of  California).! C  iii,  439. 

Powers,  8tephe.v;  Tribes  of  California C  iii,  1. 

Problem  of  the  Ohio  mounds  (Thomas) B  h=i8. 

Pfioor-BHBRTa  of  a  bibliography  of  the  laognages  of  the  North 

American  Indians  (Pilling) M  2. 

PUBUCATIONS  of  the  Bureau  of  Ethnology,  List  of  (Hodge) . .  B  X  =  24. 

Pi'BBLO  architecture;  Tosayan  and  Cibola  (V.  MindelelF) A  viii,  3. 

pottery  as  Illustrative  of  Znni  culture  growth  (Cushing).  A  iv,4e7. 

Pueblos,  ancient,  Pottery  of  the  (Holmes) A  iv,  3S7. 

Quarry,  Ancient,  in  Indian  territory  (Holmes; B  u  =  21. 

Rau,  Charles;  Observations  on  cnp-shaped  and  other  lapi- 

darian  sculptures  iu  the  old  world  and  in  America C  v,  I. 

Bboiurktation  (Powell) A  xv.dv, 

HBL.A'nuNamp,  Terms  of,  used  by  the  Innnit  (Dall) C  1,117. 

EioGs,  Stephen  R.;  Dakota-English  dictionary C  vii. 

,  Dakota  grammar,  texts,  and  ethnography C  ix. 

,  Illustration  of  the  method  of  recording  Indian  langnages.  A  i,  579. 

RorcB,  C.  C. ;  Cessions  of  land  by  Indian  tribes  to  the  United 

States;  illustrated  by  those  in  the  state  of  Indiana.  ..A  i,  247. 
,  The  Cherokee  nation  of  Indiana A  v,  121. 

Sacrrd  FoRDur.ASof  the  Cberokees  (Uooney) A  vii,  301. 

Baubhan  langl'ages.  Bibliography  of  the  (Pilling) B  i'=16. 

Sand  painting  of  the  Navajo  (J.  Stevenson) A  viii,  229. 

Seminole  Indians  of  Florida  (MacCauley) A  v,469. 

Shell,  Art  in,  of  the  ancient  Americans  (Holmes) A  U,  179. 

Sl»,  The{M.  C,  Stevenson) A  xi,3. 

Sign  language  among  North  American  Indians  (Hallery)...A  i,263. 

,  lutrodaction  to  the  study  of  (Hallery) Int.     3. 

8IGNAI.8,  Oestore-signs  and,  of  the  North  American  Indiana 

(Mallbrj) M  1. 

SiLVEKSHiTBS,  Navajo  (Matthews) A  li.  167. 

SlHlLARiTlRK,  activital  (P.iwell) A  iil.lxv. 

SiouAN  onlta,  Study  of  (Dorsey) A  xi,  351. 


d  by  Google 


CXVIII  BUHEAU  OF  AMEBICAN  ETHNOLOGY 

SlOL'A.v  ludiaiu  (MoG«6) A  zt,  163. 

languagea,  Bibliography  of  tbe  (Pilling) B  E  =  5. 

Bociolofc;  (Dorsej) A  zv.2W. 

tribes  of  tho  eul  (Mooney) B  v  =22. 

Sioux  ouTBMiAKof  1890(Mooner) A  Tiv,641. 

Smitb,  Ebminnir  a.;  Mytbeof  the  Iroqnoia A  ii.47. 

Snake  crrkmokieb,  Tusayaa  (Fewkes) A  ivi.367- 

SociOLOCY,  Omah»  (Doreey) A  iii.206. 

,  Sioiiui  (Doraey) A  iv.306. 

Stbvbnsok,  Jambs;  IlluBtrAt«d  catalogue  of  ooUectione  ot>- 
ttkioed  from  tha  Indians  of  New  Mexico  and  Aritoua 

in  1679 A  ii,307. 

,  Catalogue  of  ooUectioDa  obtained  fVoDi  the  Iniliaus  of 

NewMMicoin  1880 A  ii,*2S. 

,  Catalogue  of  rollections  olitoined  from  the  pueblo*  of 

ZoSi,  New  Mexico,  and  Wolpi,  Arizona,  m  1881 A  iii,511. 

,  Ceremonial  of  Hosjolti  Dailjia  and  mythical  sand  paint- 
ing of  the  Nar^o  Indians A  vui,229. 

Stevekson,  Matilda  C;  The  religions  life  of  the  Zuni  child.  A  v,533. 

,  TheSia A  Jti.3, 

STBVBK80N,  Tiu-Y  E.    (See  6t«TeDeoD,  Matilda  C.) 

8to?jb  aht  (Fowke) A  xiii,4T. 

Stoke  implbmbkts  of  the   Potomac- Chesapeake    tidewater 

province  (Holmes) A  iv,  3. 

8TO.VE8,  Perforated,  from  California  (Hensban) B  b=2. 

Stcdieh  In  Central  American  pi ctnre- writing  (Holden) A  i,205. 

Study  of  Piielilo  architecture:  Tnasyan  and  Cibola  (V.Min- 

deleff) A  viii,3, 

of  Indian  languages.  Introduction  to  tbe  (Powell) Int.     1,2. 

of  mortuary  customs.  Introduction  to  the  (Yarrow) Int.    4. 

of  sign  langnage,  Introdnction  to  the  (Majlery) Int.    3. 

of  Siouan  cn]ts(Dor8ey) A  si, 351. 

of  tbemannscTiptTroanu  (Tbomrt) C  v  (pt.  3).  1. 

of  tribal  society  (Powell) A  i,57. 

of  Maya  codicea.  Aids  to  the  (Thomas) A  vi,253. 

Symbols,  Day,  of  the  Maya  year  (Thomas) A  xvi,  199, 

Textile  akt.  Form  and  ornament  in  (Holmes) A  vi,  189. 

,  Prehistoric,  of  the  United  States  (Holmes)...' A  iii,393. 

';  Frebistorio,  of  eastern  United  States  (Holmes) A  liii,  3. 

fabrics  of  ancient  Peru  (Holmes) B  (i=7. 

Tektii,  grammar,  and  ethnography  of  tbe  Dakota  (Biygs) C  ix. 

,  Chinook  (Boas) B  t,  20. 

Thomas,  Cyrus;  Aids  to  tbe  study  of  tbe  Maya  codices A  vi,  253. 

,  Astady  of  tbe  manuscript  Troano C  v  (pt.3),  1. 

,  Burial  mounds  of  the  northern  sections  of  the  United 

States A  v,  3. 

,  Catalogue  of  prehistoric  works  east  of  tbe  Rocky  moun- 
tains   B  L=12. 

,  Day  symbols  of  the  Maya  year A  xvi.  199. 

,  Notes  on  certain  Maya  and  Mexican  mannscripts A  ii),  3. 

,  Report  on  the    monnd   explorations  of  tbe  llnreau  of 

Ethnology A  xii,  3. 

,  Tbe  circular,  sqaare,  and  octagonal  earthworks  of  Ohio. B  .1^10. 

,  Tbe  Maya  year B  R=18. 

,  Tbe  problem  of  tbe  Ohio  mounds B  h=8. 


l.yGoDglC 


LIBT   OF    PUBLICATIONS 

Tao>US,  CVRt'S;  Workinmonadeiplorfttioaof  tbe  Bareanof 

Etbuolog; B  tt=t. 

TKAViTiuNSofthnOBBgotDontey) A  vi,  373. 

Tkbphiminu,  Prehiatoric,  and  cranial  auiDlets  (Fletcher) C  v  (pt.2). 

,  Prioiitive,  in  Pern  (Uaniz-McQee) A  «Ti,3. 

Tubal  SOCIETY,  Short  study  of  (Powell) A  i,57. 

Tribes  of  CBlifonitft(Ponera) C  ill,  1. 

of  the  extreme  Dortbireet  (I>bI1} C  i,  1. 

of  western  WMliingtoDaiidnorthweeterD  Oregon  (<jibhs).C  1,157. 

Tboaxo  m*nubcriht,  fitndy  oCthe  (Tbumaitl C  ■  v  (pt.3),l. 

T'siM  si-an'.  Notee  oo  the  uae uf  uumerala  amoag  tlie  (Oibba).C  1,1.56. 

Ti'K.VKK,  Ll'cibm  M.  ;  EthuolDgf  of  the  L'Dgava  diatrict.  Hod- 

•on  Hoy  territory A  il,  168. 

TirsAVAN  mill  Cibola,  Architevtore  of  (V.  Miodeleff) A  viii,  3. 

katoiunB(Fewltea) A  xv,246. 

snake  curenn ID iM  (Few ke*) A  xvi,2B7. 

UNO.tVA  iliatriot,  Ethoology  of  the  (Turner) A  li,  1B9. 

VocABULABiEB  of  tribe*  of  Ibe  extreme  nortbweet  (Oibba  and 

Dall) C  i,  131. 

Wakabhak  lanudaqeb,  BiblloKTftphy  of  the  (Pilling) B  e=lS. 

Wahdinoton,  weatem,  Trlhee  of  (Uibbs) C  i,  157. 

Weavers,  K»t*Jo  (Mattbewa) A  iii,371. 

WiNSBip,  O.  P.  1  CoroDkdo  expedition  in  1540-1542 A  xiv,329. 

WvAKUOT govemniMtt :  AahortatndyoftribAl society  (Powell)A  J,S7. 

Yarrow,  H.  C.  ;  Introduotlon  to  the  atndy  of  luortosry  oua- 

toms  amODg  the  North  Amerii'Mn  Indians Int.    4. 

,  A  further  eontribatiou  to  the  atiidy  of  the  mortuary  cua- 

toms  of  the  North  Ameriosn  ludiaua A  i,  S7. 

ZdR]  child,  R«ltgionB  life  of  the  (T.E.SteveDaoD) A  v,53S. 

erefttioD  myths,  Outlines  of  (Costaing) A  xlii,  331. 

on  Itiire  growth,  paeblo  pottery  m  illustrativeof  (CnsbiDg)A  iv,  467.- 

fstichea  .Ciulilng) A  ii,3. 

.  iMCibolft;  Coronado. 


doy  Google 


doyGoc^le 


ACOOMPAJSTYING  PAPERS 


Digitized  Dy  \~J OOQ I C 


doyGoc^le 


PRIMITIVE   TREPHINING   IN   PERU 

BT 

MANUEL  ANTONIO  MUNIZ,  M.  D.. 

AKD 

•W  J  MoGEE 


doy  Google 


doy  Google 


PREFATORY  NOTE 


Daring  several  years  prior  to  1893,  Dr  MaDnel  ADtonio  Mauiz, 
Bonie  time  Sorgeon-GeDeral  of  the  Army  of  Fera,  traveled  extensively 
tbroagh  tbe  SDcient  land  of  tbe  Incae,  and  made  large  collections  from 
the  hnacals  said  scattered  graves  of  the  Andean  valleys  and  the  des- 
iccated Piedmont  zone  inclining  from  the  Cordillera  toward  Pacific 
ocean.  Lowland  Peru  is  arid,  and  even  the  rugged  highlands  fronting 
the  Pacific  receive  but  limited  rainfoll;  and  by  reason  of  a  combina- 
tion of  conditions  the  air  and  so  the  soil  are  dry  nearly  all  the  year, 
and  in  some  places  tbe  ground  is  saline  or  nitrons.  Accordingly 
organic  matter  buried  la  the  earth  is  preserved  in  a  manner  hardly 
conceivable  to  those  accustomed  to  the  conditions  of  humid  lands;  and 
thus  Dr  Mnfiiz'  explorations  were  remarkably  ftnitftil. 

The  material  collected  from  the  long-neglected  tombs  of  Pern  by  Dr 
MuBiz  comprised  weapons  of  war  and  tbe  chase,  implements  in  wide 
variety,  domestic  ntensils,  costnmery  of  skins  and  stuffs,  and  articles 
of  adornment,  all  in  considerable  (laautity;  though  bis  tastes  and  train- 
ing led  him  to  devote  especial  attention  to  tbe  somatic  remains  of  the 
ancient  people.  His  collection  comprised  something  over  a  thousand 
crania;  of  these,  nineteen  were  found  to  be  trephined,  several  more 
than  once. 

In  1893  Dr  Hniliz  attended  the  "International  Congress  of  Anthro- 
pology of  the  World's  Congress  Auxiliary  of  the  World's  Columbian 
Exposition"  at  Chicago,  for  tbe  pnrposeof  exhibiting  and  describing 
the  tropbined  crania.  His  formal  oommnnication,  translated  into  Eng- 
lish, forms  the  accompanying  "summary  statement."  Afterward  he 
attended  the  Pan-American  Medical  Congress  at  Washington,  and 
exhibited  the  collection  informally;  and  still  later  he  transferred  its 
custody  to  the  writer,  on  behalf  of  the  Bnreaa  of  American  Ethnology, 
for  use  in  preparing  ttie  accompanying  description  of  the  remarkably 
Interesting  series  of  specimens  of  primitive  surgery. 

On  bis  return  to  Lima,  toward  the  end  of  1893,  Dr  Mniiiz  had  the  mis- 
fortune to  encounter  a  political  movement;  before  it  ended  bis  honse  was 
sacked  and  burned,  his  library  and  bis  rich  collections  were  destroyed, 
and  he  was  exiled.  Of  all  of  the  archeologic  material  brought  together 
dnringhisyearsof  labor,  only  thecollection  of  trephined  crania  remains; 
and  the  energetic  collector  has  insured  the  safety  of  this  remnant  by 
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transfemng  it  to  the  Barean  of  American  Ethnology  for  preservation  id 
the  Cuited  Stated  National  Mnaeum,  save  for  a  single  specimen  (tlie 
triple-trephined  crauinm,  from  Cuzco)  which  has  been  placed  in  the 
United  States  Army  Medical  Mnseam. 

The  Maiiiz  crania  have  been  examined  by  many  scientific  and  medi- 
cal men  in  the  United  States;  since  they  were  broaght  before  the 
World's  Congress  at  Chicago  and  the  members  of  the  Pan-American 
Congress  at  Washington,  they  have  been  exhibited  and  discussed  before 
the  Anthropological  Society  of  Washington,  the  Archeological  Associa- 
tion of  Philadelphia,  the  Medical  Society  of  the  District  of  Columbia, 
Washiugton,  and  the  Historical  Clab  of  Johns  Hopkins  Hospital,  Bal- 
timore; and  in  addition  they  have  been  ntspected  by  many  visitors  to 
the  Bureau.  The  accompanying  description  has  been  prepared  in  the 
light  of  much  discussion  concerning  the  collection,  and  is  framed  to 
answer,  so  for  as  may  be,  the  principal  iuqairies  made  by  students. 
As  originally  made,  the  collection  of  trephined  crania  was  supple- 
mented and  illumined  by  the  collateral  objects  representing  the  arts  of 
the  primitive  trephiners;  but  since  the  remainder  of  the  collection  is, 
unhappily,  lost  irretrievably,  it  has  been  deemed  desirable  so  to  extend 
the  description  and  discossion  of  the  crania  and  the  details  of  the  opera- 
'  tion  as  to  render  the  series  self-explanatory  in  every  respect.  It  may, 
however,  be  noted  that  tfae  inferences  as  to  methods  and  motives  are  in 
precise  accord  with  the  testimony  of  associated  objects.  For  purposes 
of  compansoD,  illastrations  of  the  "Inca  skull"  brought  from  Pern  by 
the  late  E.  O.  Sqnier,  and  of  eight  trephined  crania  preserved  in  the 
Municipal  Museum  at  Cuzco,  are  introduced,  A  more  exhaustive  dis- 
cassioo  of  primitive  trephining  in  Peru  by  Dr  Muniz  may  be  looked  for 
in  the  fhture. 

For  the  arduous  duty  of  making  the  collection  and  establishing  the 
aathenticity  of  the  specimens  through  carefnl  study  of  associations, 
and  for  the  accompanying  summary  statement,  Dr  Mufiiz  deserves  the 
credit  and  bears  the  responsibility;  tor  the  remaining  portion  of  the 
paper  and  for  the  fidelity  of  the  illustrations  the  writer  is  responsible. 
The  respective  authorial  responsibility  is  indicated  specifically  by 
initials  in  the  list  of  contents  and  in  the  principal  subtitles. 

W  J  M. 
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PRIMITIVE   TREPHINING   IN   PERU 


By  Manuel  Antonio  Mufiiz,  M.  I>.,  and  W  J  McGbb 


SUMMARY  STATEMENT 


(X.  A.  M.) 


Mach  has  been  written  on  prehistoric  trepbining,  and  it  is  a  well- 
anderstood  fact  that  in  tbe  ancient  villages  of  this  and  of  tbe  Old 
World,  and  even  in  some  of  the  settlements  of  tbe  present  savages, 
trephining  has  been  known  and  practiced,  not  only  for  religions  pur- 
poses bat  also  for  surgical  purposes,  to  effect  a  cnre  of  disorders  con- 
sequent on  traumatic  lesions  of  the  cranium  and  also  as  a  means  of 
treating  certain  cerebral  diseases. 

Therefore  the  historico-bibliogrHphic  matters  with  which  every  arcUe- 
ologtst  is  periectly  well  acquainted  may  be  omitted. 

If  we  take  into  accoDUt  tbe  claas  of  offensive  weapons  used  by  the 
ancient  Pemvians  in  their  terrible  conflicts,  almost  hand  to  band,  it 
will  easily  be  comprehended  tbat  complex  fracture  of  the  skull  with 
depression  of  its  bony  plates  must  have  been  very  common.  In  fact, 
they  were  accustomed  to  throw  stones  of  more  or  less  round  or  irregu- 
lar shape  to  great  distances  with  high  initial  velocity  by  means  of  the 
sling;  they  were  also  armed  with  large  wooden  clubs,  extremely  hard, 
in  the  ends  of  which  splints  of  copper  or  stone  were  fastened,  as  well 
as  hatchets  of  both  these  materials  and  of  diverse  forms. 

Without  treating  of  the  order  in  which  the  different  civilizations  of 
ancient  Peru  were  developed  and  gained  predominance,  it  may  only  be 
observed  that  it  is  certain  the  aborigines  possessed  advanced  medical 
knowledge,  making  use  of  a  magnificent  flora,  full  today  of  secrets  to 
us.  They  knew  how  to  reduce  Inxation  effectively,  and  employed  fixa- 
tion to  consolidate  fractnres,  sometimes  having  recourse  in  both  caaea 
to  kneading  (massage)j  they  knew  tbe  dangers  of  &ee  exposure  of 
wounds  to  the  air,  curing  these  very  thoroughly;  they  could  easily  dis- 
tinguish syphilis,  rheumatism,  ague,  fevers,  cerebral  disturbance,  men- 
tal aberration,  etc.  Fragments  of  flint  sharpened  to  a  point  were  used 
for  bleeding  au<l  excising  pterygiums,  and  the  same  sharpened  on  the 
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edge  far  catting  the  umbilical  cord.  Lastly,  tbey  posBessed  a  perfect 
process  of  mTunmiticatioi].  It  does  not  therefore  seem  strange,  surgical 
wieDce  bein^  so  advanced  in  prehistoric  Pern,  that  on  the  presentation 
of  H  broken  skull  they  should  attempt  first  to  extract  the  fragments  of 
bone,  to  raise  sod  draw  oat  saccessively  the  sunken  plates,  to  adjust 
the  points,  and,  in  a  word,  with  tbeir  primitive  instnuneuts,  as  primi- 
tive as  those  of  ancient  Greece  and  Persia,  to  accomplish  the -linear 
rea^ustment  of  the  edges  of  the  fractnre,  forming  a  qnadrangnlar  or 
polygonal  orifice.  After  this  they  could  easily  make  the  orifice  circular 
or  ellipsoidal,  etc,  by  means  of  strong  chisels  or  entiletea  of  copper, 
silver,  gold,  or  ckampi  (a  mixture  of  gold,  silver,  and  copper,  the  only 
metals  known  to  them);  also  an  instrument  called  tumi,  which  con- 
sisted of  a  blade,  straight  or  curved  liko  a  crescent,  edged  and  fur- 
nished with  a  short  central  haft  in  the  form  of  a  T,  together  with 
knives  and  lancea  of  obsidian. 

Jt  would  be  an  extensive  undertaking  to  attempt  an  analysis  of  this 
subject,  and,  indeed,  the  last  works  of  Fletcher,  Mantegazza,  Mason, 
Wyman,  and  Munro  have  saved  me  the  task. 

Now,  at  first  sight,  or  by  examination  with  tbe  lens,  it  is  {lossible  to 
distinguish  cranial  perforations  due  to  a  pathologic  operation  jh>m 
those  which  have  been  made  artificially.  Tbe  difference  is  obvious  and 
very  clear.  But  it  has  been  supposed  that  when  they  were  not  patho- 
logic ]>erforation8  they  were  post-mortem  operations.  I  repeat,  it  is  not 
difficult  to  know  whether  the  bone  has  been  separated  while  the  indi- 
vidual was  living  and  whether  be  survived  tbe  operation ;  the  length  of 
time  could  even  be  determined  approximately.  There  are  histologic 
features  which  a  lens  discloses  and  which  will  prove  without  a  shadow 
of  doubt  the  survival  of  tbe  individual.  Moreover,  the  exaggerated 
veneration  of  the  ancient  Peruvians  for  their  dead  completely  disproves 
the  supposition,  which  lias  been  advanced  in  regard  to  some  other 
countries  or  peoples,  that  trephining  was  performed  only  for  the  pur- 
pose of  procuring  amulets  consisting  of  segments  of  bone  extracted 
after  death  from  iiersons  noted  for  valor,  intelligence,  or  virtue.  This 
profanation,  if  we  may  so  call  it,  of  tbe  bodies  of  the  dead  was  impossi- 
ble in  ancient  Peru,  and  this  fact  is  proved,  since  to  this  day  there  has 
never  been  found  any  fragment  of  human  bone  which  could  have  been 
used  as  an  amulet. 

White  forming  my  collection  of  ancient  crania,  seeking  tbem  in  the 
various  provinces  of  Peru,  I  have  succeeded  in  making  the  collection 
of  trephined  crania  illustrated  in  tbe  accompanying  plates.  I  have  not 
attempted  for  the  present  to  make  a  craniometric  study  of  them,  and 
take  into  consideration  only  the  different  forms  of  trepbiuiug  employed, 
some  of  which  have  not  been  recognized  up  to  the  present  time  in  pub- 
lication!' on  this  subject. 

The  well-known  cranium  of  Squierwas  found  in  the  valley  of  Yucay, 
near  Cuz«-o,  and  in  the  districts  ad.ioining  this  city,  the  metropolis  of  the 
ancient  Inca  I'lnjiii-e,  were  found  those  numbered  7,  10,  12, 13,  and  18  in 
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tbe  acconipauying  descriittion,  which  demonstrate  the  fact  tbat  in  tfaeee 
lociilitieB  trepbining  was  not  exclusively  of  tlie  sqaore  form,  but  thut 
other  forms  also  were  employed. 

In  tbe  eDvirons  of  Lima,  more  than  a  thousand  miles  i>om  Cnzco, 
I  discovered  4A-ania  1,  2,  4,  5,  6,  8,  9, 14, 15, 16,  and  10,  within  a  radins 
of  60  miles,  iD  the  province  of  Uuarochiri,  which  is  covered  with 
pre-Columbian  ruins. 

Tbe  craniam  numbered  IT  was  discovered  in  Tartna,  in  the  central 
part  of  Peru;  cranium  11  in  the  important  ruins  of  Pacha«amac  in  the 
neighborhood  of  the  ocean,  15  miles  south  of  Lima.  Cranium  .'{  was 
found  in  the  ruins  of  Canete. 

I  should  observe  tbat  ap  to  the  present  time  no  trephined  crania  have 
been  discovered  at  the  famous  necropolis  of  Ancon. 

All  these  skulls,  some  taken  from  caves,  pertain  to  a  i>erio4l  at  least 
two  hundred  years  anterior  to  the  discovery  by  Columbus. 

E4iium4 

1.  Trephining  as  a  surgical  operation  was  employed  in  pre-Columbian 
Peru  in  various  pueblos  and  at  divers  latitudes. 

2.  Different  methods  of  operation  were  employed  as  the  segments 
extracted  were  of  different  shapes — square,  i>olygonal,  circular,oval,  etc. 

3.  There  are  found  crania  which  show  that  the  individual  succumbed 
immediately  or  a  short  time  after  tbe  completion  of  the  operation; 
others  are  found  which  indisputably  prove  the  survival  of  the  person 
subjected  to  the  operation. 

4.  It  is  almost  impossible  to  accept  for  ancient  Peru  the  idea  of  post- 
mortem trephining,  tbe  numerous  other  examples  of  cranial  perfora- 
tion being  probably  of  pathologic  origin. 
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DE8CEIPT10N   AKD   DISOCSSION   OF   THE   PERUVIAN 
CRANIA 

(W  J  M.) 

THE   COLLECTION 

The  Matiiz  collection  comprises  19  trephined  crania  ont  of  a  little 
over  1,000  specimens;  i.  e.,  almost  exactly  2  percent  of  the  crania  of 
the  collection  were  trephined.  Neglecting  a  few  doubtful  cases  of 
repetition,  three  specimetis  display  two  and  a  third  three  distinct  opera- 
tions performed  at  different  periods  and  generally  on  different  parts  of 
the  crauiun).  There  are  thus  twenty-four  clear  cases  of  trephiniog  out 
of  1,000  specimens,  or  a  percentage  of  about  2.5. 

Two  of  the  crania  are  fragmentary;  the  other  17  nearly  or  quite 
entire.  Four  were  mummified  so  completely  that  the  desiccated  soft 
tissue  remains,  despite  accidents  of  exhumation  and  transportation; 
most  of  the  others  were  mumniitied  also,  though  the  tissues  have  now 
disappeared;  in  two  or  three  cases  the  bone  was  bleached,  and  in  two 
others  deeply  corroded,  when  found.  Must  of  the  thousand  skeletons, 
including  those  yielding  the  trephined  crania,  were  exhumed  from  light 
and  dry  sandy,  and  often  nitrous,  soil;  others  were  found  in  caves  and 
rock  shelters  or  on  the  surface  of  the  ground. 

Classed  geographically,  eleven  of  the  trephined  specimens  were  found 
in  the  province  of  Huarochiri,  chiefly  in  the  environs  of  Lima;  one 
specimen  was  found  in  Tarma,  another  in  Pacbacamac,  not  far  from 
Lima,  and  still  another  in  the  province  of  Cailete;  these  fourteen  speci- 
mens representing  western  central  Peru  and  the  more  arid  piedmont 
and  coastiil  region.  Five  specimens  were  found  in  the  vicinity  of 
Uuzco,  in  the  southeastern  and  highly  mountainous  part  of  the  country. 

Arranged  in  the  order  of  description,  which  in  the  main  is  that  sug- 
gested by  character  of  operation,  the  crania  arc  as  follows; 

1.  Semimummifled  cranium  from  Huarochiri;  operation  by  rectilinear 
incision  (plates  I,  li). 

2.  Semimummified  cranium fix>m  Huaroc;biri;  operation hy  rectUinear 
incision  (plates  iv,  T). 

3.  Weathered  cranium  from  CaDete;  operation  by  rectilinear  incision 
{plates  VI,  Tli). 

4.  Bleached  cranium  from  Huarochiri ;  operation  by  compound  recti- 
linear incision  (plates  viii,  ix). 
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5.  SemimamioiQed  cranium  from  Hnarochiri ;  operfttion  by  multiple 
rectilinear  inciBioa  (plates  x,  xi). 

6.  Fragmentary  cranium  ftxim  Hnarocliiri;  operation  by  curvilinear 
incision  (plate  xii). 

7.  Bleached  cranium  ft«m  Cazco;  two  operations  by  curvilinear  inci- 
sion (plates  xiii-xv). 

8.  Fragmentary  cranium  from  Hnarochiri;  operation  by  circular  ioci- 
sion  (plate  XTI). 

9.  Slightly  bleached  craninni  from  Hnarochiri;  operation  by  curvi- 
linear incision  and  rasping  (plates  xvii,  XTlii). 

10.  Ocher-stained  cranium  from  Cnzco ;  operation  by  rasping  or  scrap- 
ing (plates  XIX,  XX). 

11.  Bleached  (dist'irted)  cranium  ft«m  Pacha«amac;  operation  by  . 
curvilinear  incision  and  rasping  (plates  xxi,  xxii). 

V2.  Semimnmuified  cranium  from  Cuzco;  two  operations,  by  curvi- 
linear incision  and  scraping,  respectively  (plates  xxill,  xxrv). 

13.  Weathered  cranium  from  Cuzco;  two  operations,  by(1)  curvi- 
linear incision  and  rasping  (plate  xxv). 

14.  Mummified  cranium  horn  Hnarochiri;  unfinished  operation  by 
compound  incision  (plates  xxvili,  xxix). 

15.  Mummified  cranium  from  Huarocbiri;  unfinished  operation  by 
compound  incision  and  elevation  (plates  xxx-xxxii). 

16.  Mummified  cranium  from  Huarocbiri;  unfinished  operations,  by 
rectilinear  incision  and  by  rasping  (plates  xxxiu,  xxxiv). 

17.  Mummified  craninni  from  Tarma;  operation  by  rasping,  with 
incomplete  operations  by  incision  (plates  xxxv,  xxxn). 

18.  Semimummifled  cranium  from  Cuzco;  three  operations,  by(f) 
curvilinear  incision  and  rasping  (plates  xxxvii,  xxxviii). 

19.  Semimummifled  cranium  from  Huarocbiri;  operation  by  incision 
and  rasping,  Bupplemented  by  plate  (plates  xxxix,  xl), 

The  crania  are  represented  on  the  plates  indicated  by  photo- 
mechanical (half-tone)  reproductions  from  photograpbH,  mostly  by  Hil- 
lers,  with  a  few  by  Dinwiddie,  on  a  scale  reduced  t«  two-thirds  linear  of 
the  natural  size. 

TREPHINING    IN  OBNBRAL 

DISTRIBUTION 

4  Trephining  is  a  fairly  common  operation  in  modem  surgery.  Essen- 
ially  it  consiBts  in  the  removal  of  a  small  section  from  one  of  the  bones 
^  the  skull,  usually  in  the  form  of  a  circular  button  or  rondelle.  Ordi- 
narily the  operation  is  performed  by  means  of  a  trephine,  or  annular 
saw,  supplemented  by  a  few  other  instruments  of  simple  character, 
including  elevators,  stout  forceps,  etc,  together  with  the  usual  appli- 
ances for  making  and  closing  the  attendant  incisions  in  the  scalp.  In 
some  cases  the  button  is  restored,  either  entire  or  broken  up;  in  other 
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/  cases  it  is  replaced  by  a  plate  of  silver  or  other  substance;  sometimes 
I   the  aperture  is  left  and  covered  ouly  by  the  scalp. 
,         The  operation  is  employed  in  certain  cases  of  depressed  fracture  or 
\  other  traumatic  lesions  of  the  cranium,  and  in  cases  of  intra-craoial 
\tumors  or  suppuration ;  it  is  also  employed  for  epilepsy,  and  more  rarely 
JBs  a  prophylactic,  or  to  gain  access  to  the  intracranial  tissues  for  local 
treatment. 
By  most  practitioners  trephining  is  regarded  as  a  serious  or  even  dee- 
- .  Ijgtate  operation,  and  is  resorted  to  only  in  grave  cases.     According  to 
Bluhm's  statistics,  covering  nearly  1,(W«  casen,  the  mortality  exceeds 
50  percent,  most  of  the  cases  being  of  coarse  complicated  by  the  origi- 
nal lesion.    The  risk  is  better  determined  from  the  operations  for  epi- 
lepsy without  antecedent  traumatic  conditions;  of  these  cases  16  out 
of  72  collected  by  Billings  and  28  out  of  145  collected  by  Echeverria, 
or  a  mean  of  20  percent,  proved  fatal,  though  some  practitioners,  using 
special  precaution  against  sepsis  and  avoidable  injury  to  bone  and  tis- 
sues, have  obtained  better  results,  one  operator  recording  a  mortality 
so  low  as  1  out  of  30  cases. 

Trephining  is  occasionally  employed  in  the  treatment  of  disorders 
among  domestic  animals,  though  not  so  mach  by  trained  veterinarians 
as  by  rude  herdsmen  possessing  little  knowledge  of  anatomy  and  less 
of  etiology,  and  imbued  with  fantastic  notions  concerning  the  effect  of 
'ithe  operation;  e.  g.,  it  is  performed  on  sheep  and  swine  with  the  notion 
^ifit  rnpturing  a  supposed  babble  or  bladder  beneath  the  skall,  or 
extracting  a  grub  or  worm  from  the  brain  of  the  animal,  and  thus 
relieving  a  mysterious  disorder.  In  such  cases  the  operation  is  com- 
monly performed  in  mde  fashion,  perhaps  with  carpenter's  tools,  a 
chisel  and  mallet,  and  even  an  anger  being  sometimes  employed.  Xot 
infrequently  the  animal  survives,  and  in  some  cases  appears  to  be 
benefited. 
^  Among  certain  primitive  peoples  trephining  is  practiced,  sometimes 
with  astonishing  frequency.  The  Kabyle,  a  nomadic  and  essentially 
autochthonous  tribe  of  Algeria,  resort  to  trephining  not  ouly  in  trau- 
matic lesions  of  the  bead,  but  for  neuralgia,  vertigo,  and  various  other 
disorders.  The  operation  is  performed  rudely,  either  with  such  tools 
or  implements  as  may  chance  to  be  at  hand,  or  with  crude  metallic 
saws,  perforators,  and  elevators  designed  for  the  purpose.'  Ordinarily 
the  aperture,  which  is  frequently  large  and  usually  irregular,  is  closed 
by  A  plate,  though  it  is  often  left  open  and  covered  only  by  the  scalp. 
The  frequency  of  the  operation  indicates  that  the  mortality  can  not  be 
very  high,  and  one  observer  saw  men  who  had  survived  five  or  six 
operations  at  different  periods  and  for  different  injuries.  The  operator 
is  a  hereditary  shaman  or  priest,  and  the  operation  is,  at  least  in  part, 
thanmaturgic;  the  methods  are  clumsy,  painful,  and  tedious,  yet  the 
victim  glories  in  his  undemonstrative  endurance  of  the  ordeal. 
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Trephiiiiug  U  well  known  among  certain  savages.  For  esaiople,  the  < 
South  Sea  islanders  were,  when  flrst  seen  by  white  men,  acqaaiiited  with 
the  operation,  which  was  performed  by  scraping  with  a  flint  implement, 
a  shark  tootli,  or  (after  contact  with  the  whites)  a  piece  of  broken  glass. 
The  ai>ertare  was  commonly  covered  with  a  uarefully  prepared  piece  of  , 
coeoanut  shell.  The  puP|)ose  was  to  relieve  headache,  neuralgia,  ver- 
tigo, and  the  like,  yet  the  operation  api>ears  to  have  been  essentially 
thnntnalurgic.  The  mortality  has  been  estimated  at  60  percent,  yet  the 
treatment  is  said  to  have  been  socommon  in  early  days  that  most  of  the 
male  adults  had  undergone  one  or  more  operations. 

Even  in  prehistoric  times  trephining  was  not  nnconimoii  in  various 
part!<  of  the  world,  as  has  been  shown  by  Broca,  Prunieres,  and  others 
in  Rnropc,  an<l  by  Plett^her  and  some  other  investigators  iu  this  country. 
While  there  are  indications  that  the  motives  varied,  satisfactory  evi- 
dence has  been  adduced  to  show  that  prehistoric  trephining,  particu- 
larly iu  Kurope,was  essentially  thanmaturgic.  and  that  in  many  cases 
the  oi>er:ition  was  post-mortem  and  designed  to  yield  rondelles  for  use 
as  amalets.  The  instruments  used  in  removing  the  roudelle  were  those 
pertaining  to  the  current  cultural  stage. 

Thus  the  distribution  of  trephining  with  res^iect  to  time,  territory,  ~\ 
and  cultnre-grade  shows  that  the  operation  is  common  to  several 
countries  and  to  all  stages  in  the  development  of  mankind  ftom  the  ' 
unwritten  past  to  the  present  and  from  saviigery  to  civilization,  and  that 
the  methods  and  motives  have  varied  widely  with  cultural  progress. 

CLASSIFICATION 

/The  operation  of  trephining,  as  performed  by  different  peoples  in  the 
BevernI  culture  stages,  may  be  regardeil  from  different  points  of  view, 
land  so  classed  in  different  ways; 
iC^  Classed  with  respect  to  period,  the  operation  may  be  considered  as 
(\)  prehiittorir  and  [-)  miidt-rn. 

/Classed  with  res]>ect  to  the  methods  employed,  trephining  may  be  con- 
nileretl  as  (1)  primitire  and  (2)  specialLre'},  Primitive  trephining  may  be 
delined  as  that  performed  by  means  of  implements  or  tools  either  undif- 
ferentiated or  specialized  for  other  fuuStions;  si>ecialized  trephining 
maybedeflnedas  that  performed  by  means  of  instruments  designed  and 
made  for  the  purpose.  Under  these  definitions,  primitive  trephining, 
comprises  all  the  known  prehistoric  operations,  the  operations  performed 
by  the  Snnth  Sea  islandefs,  and  the  rude,  rural  trephitling  of  domestic 
animals;  while  specialized  trephining  embraces  not  only  the  highly 
developed  operations  of  modern  surgery,  but  also  such  crude  operations 
as  those  of  the  Kabyle,  when  performed  by  trained  shamans  with 
8|>ecial  apparatus.  These  primary  classes  are  so  broad  as  to  be  sus- 
ceptible of  subdivision.  Accordingly,  primitive  trephining  may  be 
considered  as  (a)  archaic,  or  that  performed  anciently  or  without 
knowledge  or  use  of  metal,  including  the  prehistoric  operations  and 
16  ETH 2 
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those  of  the  Sonth  Sea  istaDders,  aud  (b)  neoteric,  or  that  performed 
iuo(leriily,  or  by  means  of  metal,  including  the  skillesa  operations  on 
domestic  animals.  Commonly,  or  alwayK,  neoteric  trephining  is  accol- 
tural,  and  represeiitn  the  engratting  of  a  higher  technology  on  the 
Ktock  of  a  lower  sopfaiology.  Specialized  trephining  miiy  iu  like  man- 
ner be  subdivided  iuto  two  classes— (a)  rttde,  or  that  performed  in  a 
simple  and  barbarous  manner  by  untraiued  or  ahamanistic  operators 
withoutkTiowledgeof  physiology,  as  among  the  Kabyle;  and  {b)  refined, 
or  tbiit  performed  skillfnlly  and  iutelllgeutly,  as  by  civilized  surgeons. 

Classed  with  resjiect  to  motive  or  purpose,  trephining  may  be  consid- 
ered as  (1)  thaumaturgic  and  (2)  therapeutic.  Thsuuiatorgic  trepliioiug 
is  jtresumed  toact  in  an  occult  or  mystical  way,  either  for  the  goo<l  of 
the  sufferer  or  for  the  benefit  of  the  o^terator  or  others;  it  may  Ite  styled 
(a)  viearious,  when  designed  to  benefit  the  operator  or  others,  and  (b) 
itorHlegic,  when  practice<l  in  the  interest  of  the  sufferer.  Yicarioos 
trephining  as  thus  defined  is  commonly  (so  far  as  known  through 
<)b!iervation,  always)  postmortem,  while  aortilegic  trephining  must  be 
essentially  ante-mortem.  Under  these  definitions  the  prehistoric  tre- 
phining recorded  by  Broca,  Fletcher,  and  others  must  have  been 
vicarious,  at  least  so  far  as  post-mortem ;  while  tbe  operations  exem- 
plified among  the  Soutb  Sea  islanders,  and  perliai>8  also  among  the 
Kabyle,  are  sortilegic,  and  thus  occupy  a  well-marked  early  stage  in 
the  development  of  medical  practice.  Therapeutic  trephining  may  be 
defined  as  that  employed  intentionally  and  intelligeutly,  and  without 
regard  to  the  supernatural,  to  relieve  a  disorder;  and  it  may  be  either 
{a)  empiric,  when  it  is  not,  or  (b)  scientific,  when  it  is,  guided  by 
knowledge  of  physiology  or  etiology,  one  or  both. 

Trephining  may  be  classed  also  by  the  cnlture-grade  of  the  people 
practicing  it,  as  (1)  sarage,  (2)  barbaric,  and  (3)  civilized;  or,  more  eou- 
veniently,as  (1)  uncivilised  and  (2)  civilized.  This  classifl.cation  crosses, 
and  in  a  measure  corrects,  the  grouping  by  period,  since  it  emphasizes 
tbe  i)ersisteiiee  iu  some  countries  of  characteristics  which  in  other 
countries  existed  only  during  tbe  prehistoric  past. 

These  classes  are  defined  from  the  standpoint  of  anthroi^ology  rather 
than  from  that  of  surgery  or  medicine  iu  geueral ;  yet  their  recognition 
seems  essential  to  comprehension  of  the  origin  and  development  of  one 
of  the  most  remarkable  amiuig  the  triiMupbs  of  modern  surgery.  Their 
significance  is  such  as  to  warrant  juxtaixtsition  and  careful  comparison : 

Perlnil  U  el  bod  Uotlve  CaUurt-crade 

Sloduru  8|*cialwed ..  j  k?*"*^  Tberapeutic...  j  |^up-Jj^"^         Civilised 

Prehistoric     Primitive  ...     «-»«'';        Thaumaturgic.  J  ^"^^^f^^^        Uncivilized 


On  comparing  the  method  classes  with  the  periods  and  culture- grades, 
it  is  found  that  archaic  trejihinhig  was  ehietly  prehistoric  and  exclu- 
sively eodemotie,  but  that  iteoteric  trephining  jieisists,  at  least  vea- 
tigially,  among  backward  representatives  of  civilized  i>eoples;  yet  that 
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in  general  primitive  metbod  coincides  with  uncivilized  cultnre.  In  like 
manner  it  ia  found  that  rade  trephining,  as  displayed  typically  among 
the  Kabyle,  is  distinctively  above  that  of  the  prehistoric  i>eriod  and 
demonstrates  a  differeDtiation  of  labor  and  a  social  organization  tran- 
sceudingthatof  simple  kinship,  so  thatit  falls  logically  into  the  civilized 
stage,  while  retined  trephining  belongs  to  advanced  culture. 

When  the  motive  classes  are  compared  with  the  others,  it  is  found  i 
that  vicarions  trephining  ia  wholly  prehistoric  so  far  as  present  knowl- 
edge extends,  and  that  both  the  vicarious  and  sortilegic  operations  are 
essentially  uncivilized,  thougli  the  sortilegic  practice  is  found  in  modem 
times  among  i>eople3  of  the  lower  culture  status.  So,  too,  the  vicarioifs 
operation  was  performed  by  the  archaic  method,  while  the  sortilegic 
operation  is  essentially  neoteric,  though  the  thaamaturgic  motive  out- 
lived the  primitive  method  so  far  as  partially  to  control  the  rude  opera> 
tions  of  the  Kabyle  class.  Similarly  the  empiric  operation  is  character- 
istically rude,  and  in  general  pertains  to  the  modern  period  and  marks 
the  transition  from  nncivilized  to  higher  culture,  while  scientific  tre- 
phining is  modem  in  period,  re&ucd  in  method,  and  civilized  or  enlight- 
ened in  culture-grade. 

These  coincidences  ore  too  many  and  too  close  to  be  fortuitous,  and 
the  classes  can  be  regarded  only  as  indices  to  the  progressive  develop- 
ment, if  not  to  the  origin,  of  trephining  and  of  so  much  of  surgery  as  is 
involved  thei-ewith. 

ORIGIN  AND  DEVELOPMENT 

Trephining  is  one  of  the  boldest  oi>eration8  of  modem  surgery,  rival-  « 
ing  plastic  surgery  and  cipliotomy  as  a  revelation  of  the  ambition  and 
ability  of  the  trained  practitioner  to  explore,  modify,  re-create,  and  in 
every  way  sha^te  to  his  liking  even  the  most  delicate  parts  of  living 
organisms.  Yet,  remarkable  as  is  the  modern  achievement  of  special- 
ized trephining,  it  pales  before  the  marvel  of  primitive  trephining,  which  V 
is  proved  by  indisputable,  though  all  but  incredible,  evidence  to  have 
been  performed  habitually  and  successfully  by  barbaric  and  eveti  savage 
peoples  during  remote  ageai  The  arcbeologic  and  ethnologic  records 
prove  not  merely  the  occurrence  of  the  ojierations  in  prehistoric  times 
and  among  variona  tribes,  but  indicate  that  among  certain  primitive 
peoples  the  operation  was  better  known  than  in  modern  civilization, 
more  common  even  than  in  modern  hospitals.  Among  the  Kabyle,  stu- 
dents are  impressed  by  the  number  of  individuuls  who  have  undergone 
the  operation;  among  the  South  Sea  islanders,  the  observers  report 
that  nearly  every  male  adult  has  been  trephined  once  or  oftener;  and 
among  the  prehistoric  ossuaries  of  southern  Europe  the  proportion  of 
trephined  crania  is  strikingly  targe.  Perhaps  the  best  evidence  as  to 
the  frequency  of  the  operation  amoug  the  primitive  people  of  the  world 
is  that  afforded  by  the  Muniz  collection,  with  its  ratio  of  2  [lerccnt 
of    trephined   individuals   and    2^  percent  of  operations   to  entire 
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crania — a  ratio  probably  higher  than  that  of  any  modern  military  hos- 
pitiil,  and  scores  or  bundreda  of  times  higher  than  that  of  the  average 
cemetery  of  civilization.  Most  of  the  bohler  operations  of  recent  sur- 
gery are  of  modern  invention,  many  of  them  reflecting  (in  snccessful 
practiceatleast)  the  career  of  a  leader  still  living,  Sir  Joseph  Lister;  but 
trephining  boasts  an  origin  so  remote,  a  lineage  so  long,  an  ancestry  so 
eminent,  as  to  claim  a  8[>ecial  place  among  the  medical  arts.  It  would 
be  difticult  to  find  a  more  striking  illustration  of  the  persistence  of  a 
remarkable  custom  throughout  the  stages  of  cultural  development  than 
that  exemplified  in  trephining,  and  thcexample  is  of  the  first  impor- 
tance in  illustrating  the  development  of  the  healing  art  with  which  it  is 
connected. 

Reviewing  the  relations  epitomized  in  the  table,  it  may  be  noted  par- 
ticularly that  the  practice  of  trephining  has  not  only  outlived  the  com- 
f  pletetransformatiou  in  technology  which  accompanied  the  passage  from 
stone  to  metal,  but  has  survived  all  of  the  most  profound  intellectual 
revolutions  in  the  history  of  mankind.  As  a  corollary  of  this  striking 
proposition  (which  is  fully  established  by  the  facts  summarized  in  Ibe 
table),  it  may  be  noted  partit^ularly,  also,  tliat  trephining  was  not  orig- 
•  inally  a  curative  treatment;  indeed,  the  early  practitioners  had  no  con- 
ception of  real  curative  or  restorative  treatment,  no  glimmering  of 
physiologic  or  etiologic  knowledge,  no  idea  of  relation  between  health 
and  disease,  no  definite  notions  concerning  the  conditions  of  lite  and 
the  causes  of  death.  As  a  scholium  to  this  corollary,  it  may  be  par- 
ticularly noted,  finally,  that  the  practice  of  trephining  has  survived 
transformation  in  motive  and  has  persisted  only  throngh  the  gathering 
of  new  motives  as  knowledge  has  progressively  grown  up. 
■  Thus  the  history  of  trephining  is  complex,  and  it  is  not  easy,  from  the 
I  standpoint  of  modern  knowledge,  to  i)erceive  how  or  why  the  practice 
I  was  pursued  in  any  generation  or  in  any  succet^sion  of  generations 
/  before  the  development  of  scientific  motives  and  refined  methods.  True, 
Uit  may  be  stated  as  a  general  law — the  verity  of  which  is  not  generally 
recognized,  though  it  may  confidently  be  afiirmed — that,  save  sometimes 
in  the  modern  stage  of  invention,  men  learn  how  and  why  they  act  only 
by  acting,  so  that  the  action  precedes  its  own  explanation;  yet  even 
this  law  does  not  fully  elucidate  the  origin  of  a  peculiar,  not  to  say 
monstrous,  course  of  action,  nor  does  it  clearly  indicate  how  such  an 
operation,  visibly  accompanied  by  great  sufiering  and  often  attended  by 
toss  of  life,  could  have  originated  intelligently  or  could  have  persisted 
even  if  it  originated  accidentally.  Manifestly  the  chief  difficulty  in  the 
way  of  explaining  the  origin  of  trephining  grows  oat  of  the  fact  that 
the  operation  was  disiovered  and  was  long  practiced  before  the  motives 
actuating  enligtitened  men  were  developed;  and  it  follows  that  search 
for  the  origin  of  the  operation  can  be  hopeftilly  conducted  only  in  the 
light  of  knowledge  of  the  motives  of  primitive  men.  Fortunately  the 
way  in  which  barbaric  and  savage  people  think  is  cximing  to  be  under- 
stood ;  and  the  light  thus  given  illumines  fairly,  though  at  some  points 
foiiftly,  the  wonderful  course  of  development  of  the  art  of  trephination. 
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Primitive  men  are  mystics.  In  the  earliest  stage  in  the  development 
of  belief,  all  objects,  but  esi>eciallf  the  rare  and  nufamiliar,  are  supimsed 
to  be  imbued  with  mysterions  attributes  and  powers  whicb  are  exer- 
<-ised  capriciously  for  the  good  or  the  evil  of  tlio  egoistic  and  egotistic 
tbiuker — for  magnification  of  tbe  ego  is  tbe  leading  cbaracteristie  of 
primitive  tliought.  Tims,  in  tbia  stage,  primitive  mau  considers  himself 
surrounded  by  mysterious  potencies,  beneficent  and  maleficent,  whose 
favor  is  sought  by  propitiation,  which  commonly  takes  the  form  of 
fi-lich- worship,  amulet-wearing,  and  oblation.  As  this  stage  in  the 
developinentofbeliefadvances,  the  mysterious iK>tenciet<  are  segregated; 
some  are  regarded  as  more  beneficent  or  maleficent  than  others;  and 
the  supposed,  actions  of  the  imaginary  i>owers  gradually  come  to  be  held 
as  less  capricious,  more  uuifonn  or  regular,  than  at  the  outset.  lu  the 
second  stage  of  the  development  of  belief,  the  mystcrioua  iiotencies  are 
litill  furtlier  segregated  and  ascribed  mainly  to  animate  or  self  moving 
things,  and  iu  time  animals,  particularly  the  strong,  the  swift,  and  the 
venomous,  are  deified.  In  this  sta^e  the  veneration  of  animal  totems, 
tbe  taltoo,  and  other  curious  customs  develop,  while  amulet- wearing  and 
oblation  persist.  In  this  stage,  too,  inimical  men  and  women,  both  ahen 
and  intern,  are  assun)ed  to  possess  mystical  i>owers,  and  wit^'.bcralt  and 
a  peculiar  fear  of  and  veneration  for  members  and  fragments  of  the 
human  bodyarise;  thus  incantation  and  sorcery  through  nail-parings, 
bair-combings,  and  other  parts  of  the  i>er80U  (the  syuecdocihic  magic  of 
Mason),  and  tbe  wearing  of  scalps  or  fingers  or  teeth  of  slain  enemies, 
first  as  charms  and  later  as  trophies,  grow  up  as  features  in  formal  or 
ceremonial  propitiation  of  mysterious  powers.  As  this  stage  advances, 
the  deiflc  animals  are  presumed  to  possess  supernatural  forms  as  well 
as  jiowers,  and  thus  the  age  of  dragons  and  chimeras  and  goblins  and 
molochs  is  intrmluced.  In  the  third  stage  in  the  development  of  belief, 
the  mysterious  iiotencies  are  so  far  classiHed  and  arranged  as  to  corre- 
spond with  the  [wwers  of  nature — the  action  of  sun  and  moon  and  stars, 
of  thunder  and  lightning,  of  winds,  of  storm-waves  and  torrents,  of  the 
cold  of  the  north  and  the  winter,  etc — and  these  are  personified  first  as 
beast-gods  and  later  as  anthropomorphic  deities.  In  this  stage,  incan- 
tation and  sorcery  gradually  become  incon^'ruous  with  the  developing 
belief,  and  either  disapjiear  or  (underja  curious  law,  exemplified  jn 
biology  as  well  as  demotogy,  which  may'he  called  th^JJaw'n/ monstrogi- 
tie8)*^as»  into  divination  or  sortilege,  which  leads  into  necromancy  or 
jugglery,  such  as  culminates  among  the  fakirs  of  India,  or  grow  into 

light  !■  biDt,  Ibt  eye*  of  aoniP  RiKclw  dJaappeHr.  while  Ihnse  of  glhsra  an  aliuorDially  d«velap«d :  Ids 

vlth  tbd  dlmlDlahlDg  rnnlgtiire.  nhlle  others  dnvolop  liimtd  and  pulpy  Ininkg  to  Ht  tliemiHlvra  u>  ilie 
cluD(iid  condltlonH.  In  like  muiiKr,  wbea  I  belief  diUIuIa  the  copdltlons  under  which  It  was  dsvel. 
oped,  it  may  be  either  absTiiloned  ur  tiiadifie<l ;  In  the  latter  caaa  the  modltlcaClDD  anon  beromea  Incou. 
SruouiwiththeevercbaD)[lD|!<VDdllione,  when  it  iiagalDiieceaury  either  to  abaDdonormodiry;  Uld 
thna  belief*  tend  todsrelop  Into  perslsteat  eitravaK^ndes  with  respect  la  both  ooni-eptand  reremo- 
nlal.  It  la  needlesa  for  the  preaeut  to  irwe  this  teDdency  Id  detail  or  to  tDumente  thi>  iiiBny  striking 
lUDStimtliniB  at  the  law. 
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trial  by  ordeal,  as  among  oar  owu  ancestors;  yet  invocation  and  sacri- 
fice jiemst,  and  amulets  retain  tbeir  bold.  By  Powell  these  stages  in 
the  development  of  belief  are  respectively  denominated  hecastotbeism, 
zootheism,  and  phy  si  theism.'  Some  knowledge  of  these  st^es  in  the 
development  of  belief  is  reqaisite  for  comprehension  of  the  motives 
and  mental  operations  of  primitive  men. 

There  is  a  haman  trait  characteristic  of  all  stages  of  development, 
and  esjieciaUy  prominent  in  the  earlier  stages,  which  bears  directly 
on  the  discussion  of  the  motives  of  early  men ;  it  resnlts  in  what  may 
be  called  the  Law  of  the  devehpment  of  fable.  The  mind  is  so  consti- 
tuted as  to  demand  explanations ;  at  the  same  time  it  is  prone  to  offer 
and  accept  the  chaff  of  hypotheses  in  lieu  of  tlie  grain  of  full  under- 
standing; and  these  tendencies  are  specially  prominent  in  the  com- 
munion of  children  and  adults.  A.  pertinent  illustration  of  the  trait  is 
the  development  of  belief  in  shades  of  the  departed,  which  is,  in  many 
respects,  parallel  to  the  recognition  of  mysterious  potencies  or  doubles 
of  things  in  hecastotheism.  The  hunter  dies;  tbe  sages  of  the  clan  or 
tribe,  warned  by  experience,  forestHlI  dispute  concerning  future  owner- 
ship of  the  favorite  weapon  by  burying  it  with  his  body.  The  children 
ask  why  the  weapon  was  buried,  and  tbeir  elders,  ignorant  of  tbe  real 
reason,  say  the  hunter  still  bas  need  of  it;  so  the  children  are  strength- 
ened in  their  notion  of  mysterious  potencies,  and  think  of  the  hunter 
as  still  using  bis  favorite  weapon  in  a  mystical  hunting  ground.  But 
in  all  stages  of  development,  belief  runs  a  close  race  against  cupidity, 
and  is  sometimes  distanced;  so  the  sages  learn  that  even  a  buried 
weapon  may  be  a  source  of  contention,  which  they  thenceforward  fore- 
stall liy  breaking  or  burning  it.  Agnin  tbe  children  ask  why,  and  the 
ill-advised  elders  are  put  to  the  further  explanation  that  the  broken  or 
burned  weitpon  is  none  the  less  serviceable  to  the  dead  hunter,  since  it 
is  thereby  changed  only  as  he  is  changed ;  so  the  hypothesis  of  myste- 
rious shades  is  strengthened  and  extended  to  weapons,  and  eventually 
to  favorite  animals,  as  well  as  to  the  huntsmen  and  their  consorts.  In 
time  the  easily  satisfied  children  become  the  sages  of  their  clau  or 
tribe,  and  lay  down  simple  yet  definite  laws  in  accordan<^e  with  their 
early  notions  concerning  shades.  They  are  unable  to  find  the  shadowy 
hunting  ground,  and  consequently  argue  that  it  must  be  a  long  way 
off,  and  that  the  deati  hunter  must  needs  be  provisioned  against 
the  Journey;  so  food  and  drink  are  buried  or  burned  with  the  dead, 
and  tbe  children  are  regaled  wilh  enriched  hypotheses;  and  through 
the  union  of  natural  affection,  belief,  and  ceremonial  the  lifeless  body 
becomes  a  doubly  myKterious  and  sacred  thing,  sind,  if  the  stage  of 
develoi)nieut  is  that  of  synecdochism,  a  mysteriously  potent  thing. 
This  is  only  one  of  tbe  ways  in  which  tbe  primitive  (and  even  mod- 
ern) tendency  to  explain  by  half  knowledge  is  developed  into  motive- 
shaping  belief;  the  ways  are  legion. 
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Uiideriftancling  priniitive  motives  and  ineDtsI  traits,  aod  the  modes  of 
thought  which  they  reflect,  it  is  not  difticiilt  to  discover  the  origin,  or  at 
least  a  quite  earl;  stage  in  the  development,  of  post-mortem  trephining; 
and  it  is  possible  to  buttress  on  this  basis  a  partly  hyiwtbetic  bridge 
spanning  the  chasm  between  post-mortem  viearious  o]>erations  and 
antemortem  trephining,  both  ttianmaturgic  and  therapeutic.  When, 
in  the  stage  of  amnlet  wearing  and  synecdochism,  the  warring  tribes-  ** 
man  slew  an  enemy,  he  sometimes  inutihiteil  the  remaiuH  and  even  ate  of 
the  heart,  not  only  in  savage  trinmph,  but  mainly  in  order  that  lie  might 
gain  the  courage  and  strength  of  his  quondam  opi>onent;  and  partly 
as  a  trophy,  but  chiefly  as  a  mystical  talisman  an<l  constant  invocation 
to  the  powers,  he  appended  the  scalp  to  his  spear  or  belt,  or  strung  the 
teeth  ill  a  necklace,  or  converted  the  erstwhile  powerful  hand  into  a 
gorget.  This  stage  and  custom  are  well  known  among  the  primitive 
peoples  of  the  earth.  Reaching  a  little  way  into  the  unknown  from  this 
buttress  of  the  known,  it  is  easy  to  see  that,  save  perhaps  in  the  driest 
climates,  the  indeeomposjible  teeth  would  be  found  more  satisfactory 
talismans  than  the  decomposable  svalp  or  hand,  and  that,  through  nat- 
ural association,  the  durable  sknil  lying  just  beneath  the  evanescent 
scalp  of  the  mutilated  body  might  easily  come  to  be  drawn  upon  for 
the  amulet  trophy.  This  inference  lies  close  to  established  fact,  since 
it  is  well  known  that  certain  primitive  tribes  preserve  the  entire  or 
mutilated  heads  of  enemies  slain  in  battle.  It  is  but  another  easy  step 
to  the  stage  in  which  one  or  more  pieces  of  the  skull  (for  in  synecdo- 
chism the  piece  carries  the  virtue  of  the  whole)  of  the  slain  enemy  were 
nsetl  as  amulets,  either  as  supplementary  to  or  as  substitutes  for  the 
teeth.  Here  again  the  structure  of  explanation  rests  on  the  firm 
gronnd  of  established  fact,  as  revealed  through  study  of  the  prehistoric ; 
for  it  is  well  known  that  post-mortem  trephining  was  extensively  prac- 
ticed in  certain  cases  during  prehistoric  times,  and  that  the  rondelles 
obtained  thereby  were  worn  and  treasured  after  the  manner  of  amulets. 
Thus,  in  this  stage,  trephining  must  have  been  i>erformed  with  a  defi- 
nite motive,  under  the  zootheistic  belief  that  the  slain  warrior  vicariously 
strengthened  his  slayer.  It  is  probable — nay,  certain,  as  archeologic 
record  indicates — that  the  grisly  cnstom  strengthened  through  e 
and  extended  to  the  taking  and  prizing  of  amulets  from  other  skulls  I 
than  those  of  enemies  slain  in  battle,  so  that  the  custom  matured  in  a  | 
cult  of  morbid  and  revolthig  character,  in  which  the  growing  sacred- 
oess  of  the  human  body  under  synecdochic  mysticism  played  an  "j 
imiwrtant  part. 

Here  a  span  in  the  explanation -structure  fails,  yet  the  chasm  is  not 
too  broad  and  deep  for  easy  crossing  on  the  scafiblding  afforded  by 
study  of  primitive  ideation:  The  keynote  to  zootheism  is  the  animate 
power  or  self  motility  of  animals,  whereby  they  are  exalted  above  all  self- 
moveless  things;  and  thus  to  the  zootheist,  dominated  by  synecdochism, 
the  talisman  taken  from  the  wounded  enemy,  while  sttll  living,  was 
immeasurably  more  potent  than  that  taken  from  the  dead  enemy ;  and 
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eo  it  must  have  been  tliat  the  well-knowu  aiite-moitem  matilation, 
Tcliiclioii  tbe  one  liand  grew  iuto  tlie  scalpiiig  of  wounded  warriors  and 
tlie  appalling  torture  found  among  tbe  American  ludians  as  well  as 
among  otber  savages,  must  tiave  grown  on  tlie  otber  band  (wben  ante- 
(.'Client  conditions  were  favorable)  iuto  ante-mortem  trepbining  of 
wounileil  and  later  of  woundless  captives.  When  this  stage  was 
reached,  ex[>erience — which  taught  primitive  mcu  as  modern  men  are 
tuuglit,  tLougli  much  more  slowly — must  have  tthowu  that  sometimes 
the  suttVrers  survived,  and  were  perhaps  even  improved.  Now,  if  the 
practice  were  continued  among  a  given  people  into  that  part  of  tlie 
stage  of  pbysitheism  in  which  the  cult  of  kismet  ]irevails  {as  among  so 
many  people  in  the  upper  strata  of  uncivilized  caltare,  including  tbe 
.Kabyle,  if  not  the  South  Sea  islanders),  the  custom  of  trephining 
'wounded  cajitives  would  aInio»t  necessarily  grow  up,  with  tbe  idea  that 
a  mystical  significance  attached  to  the  oi>eration  as  a  sort  of  ordeal ;  tbe 
idea  might  be  that,  if  fate  so  willed,  the  captive  would  thereby  become 
the  more  perfectly  afBliated  with  the  captors,  while  if  Allah  decreed 
death  under  the  knife — so  mote  it  be.  There  in  but  one  short  step  more 
to  tbe  solid  ground  of  known  tact,  i.  e.,  the  gradual  exteusion  of  the  fatal- 
istii^  or  sortilegic ojieration  from  captives  to  others;  and  this  transition 
is  in  accord  with  known  methods  of  thought  among  primitive  folk 
belonging  to  that  stage  of  physitbeism  or  incipient  jisychotheism  in 
wliicb  the  ordeal  was  developed;  for  it  was  quickly  perceived  among 
many  j^eoples  that  if  tbe  ordeal  was  beneficent  to  one  class  it  could  uot 
be  devoid  of  good  wheu  extended  to  other  classes.  Here  again  the 
structure  of  explanation  rests  ou  the  firm  ground  of  observation;  for 
the  typical  trepbining  of  the  South  Sea  islanders,  and  in  large  measure 
the  typical  Kabyle  operation,  represent  the  general  sortilegic  stage  in 
the  development  of  trephining. 

The  span  of  the  explanatiou-structure  extending  from  sortilege  to 
empiricism  is  long  but  well  suppoi-ted ;  for  while  tbe  transition  from 
purely  fatalistic  treatment  of  the  sick  to  empiric  treatment  of  disease 
was  slow  among  each  people,  its  course  has  been  well  observed^  CGrad- 

j  ually  the  mysticism,  the  belief  in  oconit  power,  waned;  gradually  (he 
recognition  that  given  treatment  (howsoever  random)  was  followed  by 
fairly  uniform  results  waxedTj  Thus  the  doctriue  of  signatures  grew 
iuto  simple  therapeutics;  thus  the  belief  in  blind  fate  grew  into  belief 
in  the  kingly  touch;  and  thns  dimly  realized  experience  of  the  uniform- 
ity of  cause  and  effect  moAe  medics  out  of  hermits  and  beldams  and 
chemists  out  of  alchemists,  and  in  time  made  uurses  and  neighborhood 
practitioners  out  of  sedate  and  observant  men  and  women.  With  the 
tedious  revolution  in  medicine  went  a  slow  transformation  in  surgery, 
and  the  shamans  and  tbeir  descendant  doctors  gradually  forgot  the 

'\  ordeal  motive,  and  trephined  men  and  animals  in  desperate  cases  because 
tbeir  teachers  bad  done  so — and  were  they  not  wise  ineni 

The  span  from  empiric  treatment  of  disease  to  scientific  medicine 
and  surgery  is  not  long,  and  is  covered  in  the  history  of  every  civilized 
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couutry,  and  iDdeetl  by  the  r»ii(ce  of  current  tlioujjlit  in  Ainerioa  and 
Europe.  Pnictitioner.'S,  like  otber  men,  Arst  learn  hovr  niid  tlieu  learn 
why  to  act  througli  nction;  tbe  zealous  pliysiciaii  itcaiis  niemoiy  and 
record  of  case»  in  tbe  effort  to  fiud  a  treatment  wbicb  gives  promise  of 
saving  bi.s  patient;  be  can  not  forget  trephining,  for  fbc  records  are 
full  of  it,  bis  clientele  leuiind  bim  of  it,  and  bis  rural  neigbbor  per- 
^diance '{iractices  it  on  bis  beaHt.  lie  ran  and  does  weigh  tbe  risk  as 
shown  by  the  results  of  empiric  practice;  be  can  and  doe:*  consider  tbe 
physiologic  conditions  and  etiologic  bearings  of  tlie  ojieration ;  and  iu 
tlie  cod  the  operation  is  iierfonned  or  not,  as  the  best  judgment  of  prac- 
titioner or  consultation  may  decide.  Yet  in  every  case  tbe  decision 
is  based  largely  on  tlie  record,  and  the  treatment,  if  adopted  at  all,  is 
adopted  largely  if  ni>t  mainly  by  reason  of  eiopiric  experience  rattier 
than  by  reason  of  etiologic  considerations;  indeed,  tbe  Iiiyman  may 
well  question  whether  the  des|>erale  openition  of  trephining  (in  con- 
tradistinction from  simple  elevation  or  extraction  of  bony  A'agnients  in 
case  of  depressed  fracturel  would  have  been  introduced  before  plastic 
and  intestinal  surgery  had  it  not  come  down  from  the  prehistoric  past, 
a  legacy  from  the  darkest  ages. 

In  this  way  ibe  genesis  and  development  of  one  of  the  most  remark- 
able features  of  medical  practice  may  be  traced  with  a  fair  if  not  high 
degree  of  certainty.  Tbe  explanation  seems  safe,  because  it  rests  on 
well-established  fact  at  many  iKjints;  itseems  just,  because  it  is  iu  close 
accord  with  all  that  is  known  of  the  evolution  of  methods  and  motives 
among  men.  The  course  of  development  thus  traced  is  not  only  of 
interest  iu  itself  and  in  ils  bearings  ou  the  trephining  of  Peru,  but  is  of 
much  significance  in  its  relation  to  the  development  of  other  branches 
of  Borpery  and  medicine. 

It  remains  to  interpret  tbe  Mniiiz  collection  in  tbe  light  of  tbe  his- 
tory of  trephining  as  thus  outlined,  and  then  to  consider  the  facts 
revealed  in  this  collectiou  as  bearing  ou  the  history. 

the  crania  in  detail 
Common  Fba  tubes 
Collectively  the  crania  are  notably  small  and  variable  in  form,  as 
Indicated  by  the  illustrations,  which  depict  different  aspects  ou  a 
scale  of  two-thirds  liuear.  With  one  ]>ossibIe  exception,  all  are  adalt 
and  some  fully  mature,  as  indicated  by  the  condition  of  the  sutures. 
Considered  collectively  the  cranial  bones  are  remarkably  thick  and 
strong,  only  one  or  two  of  the  specimens  approaching  tbe  Caucasian 
normal  in  respect  to  thinness.  Tbe  tendon  and  muscle  attachments 
are  notably  prominent,  rugose,  and  striated,  indicating  vigorous  phys- 
ical development.  In  several  cases  tbe  supernamerary  interparietals 
known  to  arcbeologists  as  "  Inca  bones"  are  found.  In  one  folly  adult 
specimen  tbe  metopic  suture  is  distinctly  iireserved;  and  in  general 
the  sutures,  especially  the  lambdoid  and  tbe  posterior  portion  of  the 
sagittal,  are  remarkably  crenulate. 
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Excepting  a  spot  on  the  ri>;bt  side,  whicli  is  somewhat  weathered  and 
eroded  tUrougli  exposure,  tliis  skull  is  flriu,  strong,  and  exceedingly 
well  i)reserved.  It  was  taken  from  a  Beinimainmifled  body,  and  slireds 
of  tissue  remain  attached.  It  displays  a  single  operation,  so  far  com- 
pleted ns  to  reveal  the  methods  pursued  by  the  prirpitive  practitioner 
with  remarkable  clearness,  tofrcther  with  an  incomplete  supplementary 
incision.  The  thickness  of  bone,  measured  ou  the  incisions,  is  G  to 
7  mm.  The  condition  of  sutures  and  teeth  indicates  mature  but  not 
a<lvniiced  age. 

The  o]>eratiou  was  lo<'ated  near  the  crown,  i.  e.,  in  the  upper  and  for- 
ward part  of  the  left  parietal,  involving  the  sagittal  suture  and  ap- 
proaching the  frontal.  The  aperture  is  an  approximate  parallelogram, 
averaging  17  by  22  mm.,  measured  on  the  outer  surface,  and  about  2^ 
mm.  less,  in  either  dimension,  measured  on  the  inner  surface.  As 
clearly  shown  by  the  projecting  extremities,  the  rectangular  button  was 
dissevered  by  means  of  two  pairs  of  approximately  parallel  incisions, 
crossing  approximately  at  right  angles.  All  of  the  incisions  were  more 
extended  than  the  aperture,  ranging  from  42  to  50  mm.  in  length.  The 
incisions  are  V-shape  in  cross-section;  none  end  abruptly,  but  simply 
narrow  and  shallow  to  the  points  of  terminatiou.  The  two  more  nearly 
longitudinal  incisions  are  sharply  defined  quite  to  tbe  termini,  though 
there  is  a  minor  cut  nearly  parallel  to  the  medial  cut  (shown  iu  plate  I), 
indicating  a  change  iu  position  and  direction  of  the  incision  early  in 
the  operation.  The  lateral  extremities  of  the  transverse  incisions  are 
somewhat  indefinite,  showing  a  number  of  scratches  and  cuts  produced 
by  slips  or  clumsy  manipulation  of  the  instrument.  (These  marks  are 
imperfectly  reproduced  in  the  plates.)  All  four  of  the  principal  inci- 
sions penetrated  both  tables  of  the  skull  for  a  part  of  their  length,  both 
the  transverse  cuts  (especially  the  posterior  one)  passing  beyond  the 
medial  longitudinal  incision  in  such  manner  as  to  show  that  the  intra- 
cranial tissues  must  have  been  injured  by  tbe  operation;  while  at  the 
latero-posterior  angle  the  rudely  executed  iucisionsdid  not  extend  quite 
through  the  inner  table,  and  a  projecting  edge  of  bone  remains,  sug- 
gesting that  tbe  button  was  removed  by  the  use  of  an  elevator  inserted 
at  the  medio-anterior  comer. 

There  is  no  indication  of  effort  to  smooth  the  sharp  eilges  left  by  tbe 
cutting,  nor  is  there  any  indication  of  subsequent  growth.  Moreover, 
there  is  some  discoloration  of  the  bone  about  the  incision,  indicating 
incipient  decomiiosition  iu  advance  of  mummification.  Accordingly  it 
seems  probable  that  the  individual  did  not  survive  the  operation — indeed 
the  posterior  transverse  incision  must  have  penetrated  the  meninges 
and  invaded  the  cerebral  tissue  for  a  length  of  12  mm.  and  a  depth  and 
width  of  2  or  3  mm.,  and  must  have  produced  or  hastened  death. 
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Tlie  supple  men  tury  incision  is  about  20  mm.  below  tbe  aperture,  near 
the  center  of  tbe  anterior  part  of  the  left  parietal,  and  nearly  parallel 
with  the  more  nearly  longitudinal  incisions  of  the  principal  operation. 
It  is  precisely  like  the  main  incisions,  V-shape  in  section,  42  mm.  long, 
5  mm.  wide,  and  6  mm,  deep  toward  tho  center,  where  it  does  not  quite 
penetrate  the  inner  table  of  the  skull,  narrowing  and  shallowing  grado- 
ally  toward  the  extremities.  Just  below  its  center  there  is  n  transverse 
scratch  (hardly  visible  in  the  plate),  apparently  marking  a  transverse 
incision  barely  started  when  this  ]>art  of  tiie  operation  was  abandoned. 
There  is  a  similar  faint  scrat*'h  back  of  the  main  ai>erture,  between  and 
behind  the  main  longitudinal  incisions,  and  approximately  parallel  with 
them,  which  appears  in  the  reprocluction. 

The  preservation  of  the  specimen  is  so  perfect  as  to  reveal  even  the/^ 
faintest  scratches  produced  in  connection  with  tho  operation,  and  thus 
to  indicate  the  character  of  the  instrument  and  the  mode  of  its  use. 
The  scrat<rhes,  both  random  and  at  the  ends  of  F'-onie  of  the  incisions, 
show  that  the  instrument  had  a  single  moderately  sharp  point,  thicken- 
ing rai>idly  to  3  or  I  mm.  wilhin  (!  or  7  mm.  from  the  tip;  that  not  only 
the  point  but  the  sides  bit  Into  and  ground  away  the  bone  as  it  was 
manipulated ;  and  that  the  manipulation  could  only  have  been  a  recipro- 
cal motion  hm-k  and  forth  from  end  to  end  of  the  incision,  accompanied 
by  considerable  pressure.  It  is  noteworthy  that  no  known  metal  instru- 
ment or  implement  would  produce  the  general  and  special  features  of 
the  incisions  in  thin  cranium,  while  all  the  features  of  incisions  and 
scratches  are  precisely  such  as  would  be  produced  by  a  8harpene<l  stone 
in  the  form  of  a  sjiearhead,  arrow^Mjint,  or  knife,  >" 

In  addition  to  the  operation  and  supplementary  incision,  the  cranium 
displays  a  few  sipiilii-ant  marks.  The  most  conspicuous  of  these  is 
almost  exactly  in  the  center  of  the  frontal  bone,  some  40  mm.  above 
the  orbital  ridges;  it  is  a  narrow,  longitudinal  contusion,  20  mm.  in 
length,  along  which  the  bone  is  crushed  irregularly,  in  such  manner  as 
to  indicate  impact  of  a  moderately  sharp  bat  rough-edged  instrument, 
the  force  of  impact  being  such  as  to  produce  a  curvilinear  crack  iu  the 
outer  table,  nearly  parallel  with  the  contusion,  and  joining  it  at  the 
ends.  The  appearance  of  this  lesion  indicates  that  it  was  produced 
during  life,  though  there  are  no  marks  of  reparative  process.  Near  the 
left  margin  of  tlie  frontal  bone,  some  .W  ram.  above  the  left  orbit,  there 
are  two  deep  grooves  2  or  3  mm.  wide  and  15  mm.  and  20  mm.  long, 
respectiveIy,partlyobliterate<Ibyreparative  process,  evidently  marking 
old  wounds.     (The  three  marks  are  cnnceale<l  Iwneath  the  label.) 

For  comparison  with  the  Muiiiz  specimens,  a  photomechanical  repro- 
duction of  the  "Inca  skull,"  brought  from  a  cemetery  in  the  valley  of 
Yucay,  Peru,  by  E.  G.  Squier,  is  introduced  in  plate  in,  from  a  photo- 
graph taken  in  the  United  States  Army  Medical  Museum.'    Tbe  oper- 
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at  ion  displayed  by  this  spevimeu  imprecisely  Bimilarto  that  exemplified 
iu  craiiiniu  1  of  the  Muhiz  collection;  the  ai>ertnre  is  0.58  inch  by  0.70 
inch.  The  Squier  specimen  sliows  (obscurely  in  the  accompanying 
plate)  the  extent  of  the  removal  of  the  i>enosteum.  It  was  examined 
by  ItiXHra,  who  thon^lit  this  was  done  eight  or  ten  days  before  death,  and 
by  Xelaton,  who  suggested  that  the  subject  might  have  survived  fifteeu 
days.' 

Ceaniitm  2 

(PlaiealV,  V) 

This  specimen,  like  the  last,  in  finely  preserved  and  strong,  nndbitsof 
stout  tendon  remain  attached.  The  frontal  and  temporo-parietal  sutures 
arc  nearly  nnchylosetl,  though  the  lambdoid  is  distinct  (showing  sev- 
eral superunmernries),  indicating,  on  the  whole,  full  maturity.  The 
apecinien  shows  a  single  operation,  about  which  the  bone  is  5  or  0  mm. 
in  thickness. 

The  fli>eration  was  locateil  near  the  iwt^terior  angle  of  the  right  pari- 
etul,approaeliingl>otb  the  sagittal  and  lambdoid  sutures.  As  in  the  first 
cranium,  an  approximately  rectangular  button  was  dissevered  by  means 
of  two  pairs  of  parallel  incisions.  The  aperture  is  remarkably  small, 
averaging  y  by  10  mm,  measured  on  the  outer  surface  and  consider- 
ably less  measured  on  the  inner  surface.  The  incisions  are  V-shape  in 
section  and  project  beyond  the  aperture,  thongh  much  less  than  in  the 
first  s|>ecimen;  the  longitudinal  incisions  are  the  longer,  measuring 
about  2G  and  33  mm.,  respectively,  and  show  random  scratches  toward 
the  posterior  extremities;  the  transverse  incisions  are  only  16  or  17  mm. 
in  length,  barely  crossing  the  transverse  incision  on  oue  side  and  pro- 
jecting but  4  or  5  mm.  on  tlie  other.  The  incisions,  like  those  in  tlie 
first  specimen,  show  every  indication  of  having  been  made  by  a  single- 
I)oint,  tapering  instrnment,  so  constructed  as  to  abrade  on  the  sides 
as  well  as  at  the  tip;  they  are  much  too  wide  and  too  strongly  carved 
in  plan  nud  section  to  permit  the  supposition  that  the  instrument  was 
metal,  and  are  just  such  as  would  be  produced  by  a  stone  tool.  The 
operation  would  appear  to  have  been  more  skilfolly  performed  than 
the  last,  since  the  incisions  are  mucli  shorter  in  proportion  to  their 
depth,  and  so  placed  as  to  involve  a  minimum  exi>enditare  of  labor 
and  suffering,  in  view  of  the  rude  character  of  the  instruments  employed. 
Two  of  Ihe  incisions  only  appear  to  have  penetrated  the  bone,  and  the 
rough  edges  of  the  inner  table  remaining  indicate  that  an  elevator  was 
applietl  to  break  out  the  button  so  soon  as  the  bone  was  sufflcieutly 
attenuated,  while  the  sui)erior  and  lateral  kerfs  evidently  penetrated 
not  only  the  inner  table  bnt  the  meninges.  There  is  no  sign  of  smooth- 
ing of  the  sharp  edges  of  the  bone  alter  the  operation,  nor  is  there  any 
trace  of  reparative  growth  to  indicate  survival;  moreover,  there  is 
some  local  discoloration  of  the  sknll  suggesting  local  decomiKisition 
before  mummification.     In  addition,  the  bone,  for  some  distance  about 
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the  point  of  oi>er»tioii.  displays  a  somewhat,  corroded  and  spongy- 
appearance,  indicating  an  abnormal  condition  during  Jife,  probably 
periofititia.  Thus  there  is  a  snggestion  that  tbo  ojieration  was  ante- 
mortem,  and  Goniiectfd  witli  a  diseased  condition;  and  there  are  indi- 
cations that  the  sufferer  did  not  survive  the  treatment. 

This  cranium  displays  also  a  few  marks  apparently  due  to  old  contu- 
sions or  wounds,  nearly  obliterated  by  reparative  prneess;  the  most 
conspicuous  are  clearly  shown  in  .the  reproductions  on  the  right  and 
left  of  the  operation  in  a  somewhat  higher  horizontal  plane  (these  may 
be  pathologic) ;  and  there  is  a  long  vertical  groove  over  the  left  temple. 

Cramium  3 

(PlateH  VT,  VTI) 

This  specimen  is  much  weathered  and  eroded,  no  trace  of  tissue 
remains,  and  the  weaker  bones  and  processes  are  fragmentary  or 
absent.  The  condition  of  the  sutures  indicates  maturity.  A  single 
operation  is  displayed,  revealing  a  thickness  of  bone  varying  from 
-5  to  7  mm. 

The  operation  was  {wrformed  on  the  right  side  of  the  crown,  i.  e.,  near 
the  middle  of  the  upper  margin  of  the  left  parietal,  apparently  just 
involving  the  sagittal  suture.  While  the  condition  of  the  skull  is  not 
such  as  to  indicate  the  details  of  the  operation,  it  evidently  consisted  in 
making  two  p^rs  of  approximately  parallel  orthogonal  incisions,  as  in 
the  previous  cases.  The  aperture  is  large,  averaging  35  by  40  or  42 
mm.,  measured  on  the  out«r  surface,  and  2  or  3  mm.  less  in  either 
dimension  measured  on  the  interior;  but  the  transverse  (and  longer) 
dimensions  can  not  accurately  he  determined,  since  the  narrow  selvage 
of  bone  between  the  superior  longitndinal  incision  and  the  sagittal 
suture  is  lost.  The  incisions  projected  somewhat  beyond  their  orthogo- 
nals,  in  one  case  so  much  as  S  or  0  mm.,  and  the  bone  is  well  enough 
preserved  to  show  that  they  were  V-shape  in  section,  narrowing  and 
shallowing  to  the  termini,  as  in  the  preceding  specimens. 

There  is  nothing  to  indicate  whether  the  operation  was  late  ante- 
mortem  or  early  post-mortem,  no  smoothing  of  sharp  edges,  Ao  repara- 
tive growth,  no  indications  of  diseased  condition  of  bone  or  periosteum, 
no  definite  trace  or  lesion  other  than  that  of  the  operation. 

Gbamiuu  4 

{Plate*  VIII,  IX) 

This  specimen  is  bleached  and  somewhat  weathered  and  broken, 
though  in  good  condition  about  the  locus  nf  the  single  operation.  The 
sutures  are  incipiently  anchylosed,  indicating  maturity,  though  the 
posterior  molars  are  immature.  The  cranium  is  much  lighter  and 
thinner  than  the  average  of  the  collection,  being  fairly  comparable  in 
this  respect  with  the  Caucasian  normal;  as  revealed  in  the  aperture^ 
the  bone  ranges  from  2  to  3J  mm.  in  thickness. 
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The  Operation,  located  in  the  froutal  bouo  on  aud  to  the  left  of  the 
median  line,  corneriDg  jnst  above  the  left  orbital  rid^e,  was  iucomplete. 
It  comprised  two  approximately  orthogonul  trios  of  approximately 
rectilinear  iucisioos,  each  similar  to  those  of  the  preceding  specimeug, 
so  placed  as  to  describe  fonr  coiitiguoas  quadrilateial  bnttOQS,  of  which 
one  remains  in  pla<^e.  The  aperture,  if  completely  opened,  would  aver- 
age about  30  by  37  mm.  The  six  incisions  are  V-shaite  in  section,  nar- 
rowing and  shallowing  to  the  termini,  and  project  3  to  14  mm.  beyond 
their  orthogonals;  and  there  are  a  few  random  scratches,  giving  the 
usual  testimony  concerning  the  charaister  of  the  instrument  employed. 
The  incompleti'uess  of  the  opening,  in  conjunction  with  the  relations  of 
the  incisions,  indicate  clearly  the  procedure  of  the  operator.  Evidently 
the  operation  was  begun  with  only  a  vague  notion  lis  to  the  dimensiuDS 
of  the  button  to  be  removed,  and  the  o]>erator  clumsily  located  the 
incisions  in  indefinite  fashion  rather  than  iti  accordance  with  a  clearly 
formed  plan;  and  as  the  two  outer  incisions  apjtroacbed  the  supra- 
orbital ridge  they  were  diverted  by  that  prominence  in  snch  manner  as 
to  give  them,  particularly  the  longitudinal  cut,  a  curvilinear  form. 
The  appearance  of  the  kerfs  indicates  that  the  lateral  longitudinal  inci- 
sion through  a  part  of  its  length,  t^he  anterior  transverse  incision  for  a 
short  distance,  and  iKith  the  central  incisions,  completely  penetrated 
the  inner  table  and  invaded  the  intracranial  tissues,  but  that  in  gen- 
eral the  incisions  were  not  carried  entirely  through  the  bone,  and  some- 
times only  into  the  diploe,  when  the  operator  had  recourse  to  an 
elevator.  The  marks  indicate  also  that  the  elevator  was  inserted  over 
the  interior  angle  of  the  medio- posterior  button  (or  quarter  button)  in 
such  manner  as  to  lift  the  inner  edges  of  one  or  more  of  the  other  but- 
tons, and  that  pressure  was  exerted  until  they  were  broken  out,  singly 
or  together,  and  until  the  corner  of  the  remaining  button  was  chipped 
or  spalled  off  under  the  strain.  At  this  stage  the  operation  was  aban- 
doned, the  sharp  edges  of  broken  bone  being  left  untenclied;  and  there 
is  no  trace  of  reparative  growth. 

There  is  nothing  to  indicate  certaiidy  whether  the  operation  was  late 
ante-mortem  or  early  post-mortem,  furthei'  than  the  abaudonmeut  of 
an  incomplete  operation  suggesting  death  in  the  hands  of  the  operator, 
and  the  cuts  extending  through  the  bone  and  into  the  cerebral  tissues 
in  such  niHuiier  as  probably  to  produce  fatal  results;  nor  are  there 
traces  of  antecedent  lesion. 

There  is  a  depression  about  the  center  of  the  right  half  of  the  frontal 
bone,  apparently  the  record  of  a  blow  received  long  before  death. 

Cranium  5 

{PlaieK  A',  XI) 

This  specimen  is  one  of  the  largest  in  the  collection;  it  is  in  good 
condition,  having  been  taken  from  a  ninoiuiitied  body  in  a  fair  state 
of  preservation.  The  sntures  and  teeth  indicate  approaching  maturity. 
The  skull  is  strong  and  symmetric,  though  thinner  than  the  average 
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of  tbe  collection,  rauging  from  2j  to  o^  mm.  about  the  single  exten- 
sive aperture.  There  ure  three  distinct  interparietal  boues,  one  25  mm. 
across,  the  other  amaller. 

The  operation  represented  by  the  8)>ecimen  was  jterformed  on  the 
right  fide  of  the  Irontul  bone,  extending  from  the  median  line  to  the 
coronal  sutore,  passing  about  30  mui.  above  the  orbit.  It  was  per- 
formetl  by  means  of  a  number  of  rectilinear  incisioim  of  the  nsnal 
V-shape  section  and  attenuated  termini.  While  somewhat  random  in 
dititribntion,  the  outer  incisions  cross  at  large  angles,  describing  a 
somewhat  irregular  iKiIygnu.  In  addition  to  those  made  about  the 
aperture,  there  are  others  extending  over  to  the  left  side  of  the  frontal 
bone,  indicating  far-reaching  exploratory  and  tentative  cutting  on  the 
pxrt  of  the  operator;  and  a  series  of  shallow  scratches  extends  back- 
ward from  the  lateral  extremity  of  the  ai>eiture  for  2't  mm.  on  the  left 
parietal.  Inclnding  the  minor  scratt^hes,  there  were  at  least  twenty 
difl'erent  incisions,  nearly  all  penetrating  the  outer  table,  with  at  least 
four  or  five  i>enetratiug  the  inner  table,  in  some  cases  so  far  as  evi- 
dently to  penetrate  also  the  dura  mater.  It  would  appear  that,  ufter 
this  hacking  of  the  skull,  the  operator  raised  the  included  fragment  or 
Iragments.  probably  in  several  pieces,  by  means  of  elevators,  producing 
an  aperture  fully  65  mm.  long  by  33  mm.  in  maximum,  and  some 24  mm. 
in  avemge  width.  There  was  no  final  smoothing  of  sliurp  edges;  and 
naturally  there  is  no  indication  of  Rubseqneut  reparative  process. 

In  this  case,  as  in  the  last,  there  is  a  lack  of  conclusive  evidence  as 
to  whether  the  operation  was  late  ante-mortem  or  early  poat-mortem, 
though  not  only  the  abandonuient  of  the  operation  and  the  nature  of 
the  wound  produced  thereby,  but  a  decided  lo<'al  staining  of  the  skull 
and  absence  of  soft  tissues,  bringing  to  niind  the  interpretation  by  the 
Peruvian  commission  of  the  fatal  wonndinj:  recorded  in  the  i-r«nium  of 
Pizarro,'  suggest  that  the  iitstrnnientiitiou  was  ante-mortem  and  fatut  in 
its  results.  There  is  no  unmistakable  trace  of  lesion  other  than  the 
Blashes  of  the  rude  instrument  with  which  the  operation  was  jwrformed, 
unless  it  be  an  irregul&r  scar  or  sinuous  scratch,  about  1  mm.  broad  and 
half  as  deep,  skirting  the  right  sui>raorbitaI  ridge  to  the  median  line,  and 
thence  wandering  upward  and  toward  the  left  to  a  |>oint  3<)  mm.  above 
the  center  of  the  left  orbit,  which  on  the  whole  seems  to  be  jiost-mortem. 

It  may  be  observed  that  both  these  cases  show  that  it  could  not  h 
been  tlie  design  of  the  o]ierator  to  obtain  a  button  or  rondelle,  since  tl 
incisions  were  so  placed  as  to  divide  the  extracted  piece  into  fragments. 

Cbanium  6 

{Plate  All) 

This  fragmentary  s{>ecimen  is  a  well-preserved  right  parietal  bone  of 
a  relatively  tbin  cranium,  niensunng  3^  to  4^  mm.  about  the  single 
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artificial  aperture.  The  bone  is  somewliat  bleaclied  and  cracked,  but 
IB  ill  suflEicieiitly  good  conditioD  to  indicate  clearly  the  modus  operandi. 

The  locns  of  tlie  operation  is  near  tlie  posterior  angle  of  tlie  bone, 
centering  abont  40  mm.  to  the  right  of  the  sagittal  suture,  and  the 
same  distance  above  tlie  lambdoid.  The  aperture  is  elliptical,  measur- 
ing about  22  by  43  mm.  on  the  outer  surface,  somewhat  leas  on  the 
inner.  Evidently  it  wns  i:erformed  chiefly  by  means  of  a  single  curvi. 
linear  incision,  apparently  followed  by  the  nse  of  an  elevator;  and  the 
scratches  lejiving  the  upper  incision  show  that  thecurvilinear  character 
was  given  by  gradually  changing  the  direction  of  the  reciprocal  or  saw- 
ing motion  as  the  incision  was  extended  from  the  auterior  extremity 
inward  and  backward.  The  marks  indicate,  too,  that  the  instrumeut 
was  a  somewhat  blnnt  single- point  blade,  which  ground  the  bony  sub- 
stance with  rough  sides  as  well  as  a  jagged  tip.  The  sharp  edges  of  the 
bone  were  not  reduced  after  the  operation,  nor  is  there  any  sign  of 
subsequent  physiologic  process. 

In  this,  as  in  some  other  cases,  there  is  no  certaiu  means  of  determin- 
ing whether  the  operation  was  ante-mortem  or  post-mortem,  though  it 
must  have  dat«d  about  the  time  of  death ;  but  in  this  instance  there  is 
fairly  decisiveevtdence  that  the  operation  was  located  by  an  antecedent 
lesion.  Seven  or  8  mm.  outside  the  posterior  extremity  of  the  aperture 
there  is  a  curvilinear  crack  in  the  outer  table  of  the  skull  which,  though 
partially  obliterated  by  exploratory  scratches,  can  easily  be  traced  to 
its  passage  into  the  lower  side  of  the  aperture,  where  it  invades  the 
inner  table  an<l  coincides  with  the  margin  of  the  opening  thence  nearly 
to  its  anterior  extremity.  While  it  would  seem  barely  possible  that  thia 
fracture  might  have  been  produced  in  connection  with  the  operation, 
the  indications  are  much  stronger  (amounting  almost  to  conclusive  evi- 
dence) that  it  antedated  the  operation,  and  was  part  of  a  depressed 
fracture,  in  which  tlie  bone  was  broken  through  in  undercut  fashion 
on  the  lower  side  of  the  aiierture,  and  bent  inward  above,  where  the 
incision  was  afterward  placed. 

Cbanium  7 

{Plates  XIII-XV) 

This  specimen  is  fairly  preserved,  having  been  taken  fh>m  a  mummi- 
fied body,  though  it  is  weathered  about  the  lower  part  of  the  left  side, 
and  somewhat  abont  the  occiput;  no  tissue  remains,  but  portions  of 
the  bone  are  fatty  and  gelatinons.  The  skull  is  quite  thick  and  strong, 
witli  an  immense  occipital  protuberance;  it  measures  6  to  8  mm.  in 
thickness  about  the  loci  of  the  two  operations.  The  temporoparietal 
satnres  were  incipiently  anchylosed,  as  was  also  the  coronal,  especially 
on  the  right,  though  the  sagittal  and  lambdoid  remain  conspicuous, 
the  condition  on  the  whole  indicating  full  maturity.  There  are  two  or 
three  irregular  interparietals;  while  the  metopic  suture  is  distinctly 
preserved. 
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Of  tlie  two  operations  displayed,  the  clearer  as  regards  moauB  oper- 
andi is  high  in  the  frontal  bone,  invading  the  metopic  suture,  and 
centering  30  mm.  below  the  coronal.  The  aperture  is  approximately 
circular,  averaging  some  27  mm.  in  diameter,  measured  on  the  outer 
surface,  atid  rather  less  than  20  mm.  measured  on  the  inner  surface. 
White  the  marks  of  the  instrument  are  indistinct,  the  general  character 
of  the  incisions  is  fairly  indicated.  The  moat  dearly  defined  incision  is 
an  approximately  rectilinear  cut  25  mm.  long,  defining  the  left  side  of 
the  aperture,  curving  anteriorly  toward  the  metopic  suture,  which  it 
jost  reaches  some  20  mm.  beyond  the  point  of  sharpest  curvature.  The 
other  side  of  the  aperture  is  iletined  chiefly  by  two  fractures,  one  of 
which  apparently  was  located  by  an  incision  some  20  mm.  in  length  just 
on  the  right  of  and  parallel  to  the  metopic  suture.  So  far  as  preserved, 
the  principal  incision  is  V-shape  iu  section,  attenuating  toward  one 
extremity  but  becoming  indefinite  toward  the  other;  and  it  seems  to. 
have  been  carried  through  the  outer  table  throughout  most  of  its  length 
and  around  the  sharper  part  of  the  curve,  and  also  nearly  or  quit« 
through  the  inner  table  about  the  middle  part  of  its  length ;  then,  as 
the  walls  of  the  aperture  indicate,  an  elevator  was  inserted  and  the 
button  was  broken  out  entire  or,  more  probably,  in  fragments  by  lever- 
age over  the  Arm  bone  outside  the  region  of  cutting.  Striie  extending 
from  the  termini  of  the  two  horizontal  incisions  indicate  slipping  of  the 
instrument,  or  preliminary  exploratory  cutting;  and  these,  together 
with  the  features  of  the  main  incisions,  bear  the  usual  testimony  as  to 
the  use  of  a  single-point  blunt  instrument,  apparently  of  stone.  The 
extension  and  conformation  of  the  cuts  are  best  explained  on  the  sup- 
position that  the  oi>erator  occupied  a  rather  low  seat  and  held  the  head 
of  the  patient  (sitting  or  reclining  on  the  ground  or  floor  facing  toward 
the  oi>erator's  right)  between  his  knees,  using  his  right  hand  for  the 
cutting,  and  sometimes  turning  the  head  slightly  as  the  work  pro- 
gressed. The  sharp  edgesof  bone,  particularly  in  the  outer  table,  were 
finally  smoothed  off,  though  whether  intentionally  by  the  operator  or 
Bnbsequeutly  by  reparative  process  is  somewhat  questionable;  yet  the 
condition  of  both  tables  and  diploe  indicate  with  practical  certainty  that 
the  sufferer  survived  the  operation  for  months  or  years.  No  trace  of 
lesion  antecedent  to  the  operation  appears,  and  the  bone  is  so  thick 
and  the  aperture  so  small  as  almost  to  prove  that  there  could  have 
been  no  antecedent  depressed  fracture  or  related  injury. 

The  locos  of  the  other  and  earlier  operation  is  the  upper  left  portion 
of  the  occipital,  just  invading  the  lambdoid  suture.  The  aperture  is 
elliptical,  measuring  18  by  23  mm.  between  the  narrowest  portions  of 
the  walls.  At  this  point  the  skull  is  somewhat  eroded  by  weathering, 
and  the  margins,  especially  toward  the  lambdoid,  are  slightly  crumbled ; 
yet  the  state  of  preservation  suffices  to  indicate  long-continued  repara- 
tive process  whereby  the  bony  margins  were  smoothed  and  rounded, 
the  diploe  completely  obliterated,  and  all  traces  of  instrumentation 
16  ETH .3 
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eliini Dated.  In  a  general  way  tlie  operation  would  seem  to  have  been 
similar  ti>  tbe  later  one  in  the  anterior  part  of  the  Iiea<l,  though  doabt- 
lesa  performed  several  years  earlier.  As  in  the  later  operatiou,  traces  of 
antecedent  lesion  are  conspicuously  absent,  and  the  attendant  features 
are  hardly  consistent  with  tbe  sapposition  of  considerable  traumatic 
injury. 

The  usual  long-healed  grooves  over  the  temples  appear  in  tbe  speci- 
men, two  of  exceptional  length  on  the  right  and  two  or  three  on  the 
left;  there  are  no  other  scars  or  abnormal  featnres,  save  the  vestigial 
preservation  of  tbe  metopic  suture. 

Ceamium  8 

•  {PlaU  XVI) 

Although  ft-agment^y  only,  this  specimen  is  well  preserved,  and 
represents  a  large  and  strong  cranium,  the  bones  averaging  5  mm.  or 
more  in  thickness.  The  sagittal  suture  is  almost  completely  anchylosed, 
and  tbe  lambdold  greatly  obscured,  indicating  fully  mature  age.  Tbe 
specimen  displays  a  well-defined  artificial  aperture  in  addition  to  a 
smaller  opening,  possibly  artificial  bat  more  probably  a  pathologically 
persistent  parietal  foramen. 

The  nndonbted  operation  was  located  on  the  top  of  the  head,  i.  e., 
near  the  antero-superior  angle  of  tbe  right  parietal,  centering  28  mm. 
&om  tbe  sagittal  suture  and  35  mm.  from  the  coronal.  The  aperture 
is  approximately  circular,  averaging  30  mm.  measured  on  the  outer 
surface  and  27  mm.  ou  the  inner.  The  traces  of  primary  iastramenta- 
tion  are  indistinct;  yet  they  appear  to  indicate  careful  manipulation  of 
a  blunt  single-point  cutting  and  grinding  tool,  held  vertically  on  one 
aide  and  obliquely  on  the  other  and  worked  with  a  short  reciprocal  or 
sawing  motion  in  curvilinear  fashion,  in  such  manner  as  to  define  tbe 
circular  aperture.  The  conformation  of  tbe  cutting  suggests  an  atti- 
tude of  operator  and  position  similar  to  that  suggested  by  cranium  7, 
save  that  the  patient  f^ced  toward  tbe  operator's  left;  tbe  head  was 
apparently  rotated  considerably  as  the  cutting  progressed,  while  the 
position  of  tbe  tool,  as  held  in  the  right  hand,  was  somewhat  oblique, 
undercutting  slightly  ou  the  side  of  the  aperture  toward  the  oi>erator's 
left,  and  overcutting  considerably  on  the  other  side.  It  would  seem 
that  the  random  scratches  due  to  slipping  of  the  tool,  particularly  on 
the  posterior  and  inferior  sides  of  tbe  opening,  were  subsequently 
ground  or  rasped  away  by  rubbing  with  a  rough  tool  which  left  fine 
but  irregnlar  scratches  in  tbe  outer  table.  A  few  aberrant  cuts  extend- 
ing some  distance  from  the  aperture  remain;  two  of  these,  parallel  to 
the  sagittal  suture,  extend  forward  from  the  aperture,  one  for  15  mm. 
and  the  other  for  23  mm,  to  the  coronal  suture,  as  shown  in  the  repro- 
duction. Despite  the  persistence  of  these  marks,  the  character  of  the 
margins  of  both  inner  and  outer  tables  indicates  that  the  patient  sur- 
vived the  operation,  and  that  slow  reparative  changes,  not  however 
extending  to  material  bony  growth,  nu{iervened. 
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There  is  no  certain  indication  of  lesion  antecedent  to  the  operation, 
though  a  fi-actnre,  defining  the  anterior  edge  of  the  right  parietal  in 
the  broken  craninm,  passes  the  sagittal  Buture-  and  extends  iuto  the 
aperture;  it  is,  however,  probable  that  this  fracture  was  long  post- 
mortem and  produced  on  collecting  the  specimen. 

Gbanich  9 

{Plates  XVII,  XVIII) 

The  principal  bones  of  this  specimen  are  fairly  preserved,  thongh 
aomevbat  bleached.  The  sknll  is  rather  small  and  thinner  than  the 
mean  of  the  collection,  thoagb  the  processes  and  attachments  are 
stroDg;  about  the  single  artificial  aperture  it  averages  3  mm.  in  thick- 
ness. The  sagittal  sutui-e  is  nearly  obliterated  ia  the  middle  third  of 
its  length,  thoagb  tlie  other  sutnres  are  distinct,  the  condition  on  the 
whole  indicating  early  middle  age. 

The  operation  displayed  by  the  specimen  was  located  in  the  middle  of 
the  left  half  of  the  A^intal  bone,  centering  about  45  mm.  above  the  orbit ; 
it  is  elliptical,  with  one  flattened  side,  measuring  about  16  by  25  mm. 
on  the  inner  surface,  or  19  by  33  mm,  on  the  outer  surface  of  the  skulL 
The  margins  are  somewhat  weathered,  rendering  the  testimony  of  the 
specimen  concerning  the  operation  and  its  conse<iuence8  somewhat 
doubtful.  On  the  whole,  the  form  of  the  aperture  and  the  features 
of  the  margin  indicate  that  it  was  produced  by  a  clumsy  single-point 
instrument,  such  as  a  stone  spearhead,  rather  deftly  operated  in  suob 
manner  as  to  produce  a  curved  incision  describing  nearly  a  semicircle, 
with  the  extremities  more  sharply  curved  and  joined  by  a  straight 
cut;  the  instrument  being  held  nearly  vertical  while  forming  the  sides 
of  the  contemplated  aperture,  but  slanted  toward  the  ends,  either 
clumsily  or  to  facilitate  the  insertion  of  an  elevator.  Apparently 
the  edges  of  the  aperture  were  afterward  smoothed  somewhat;  yet 
the  condition  of  the  bone,  including  the  obliteration  of  the  diploe  by 
local  replacement,  indicates  considerable  reparative  process,  extending 
to  the  growth  of  bony  spicules,  now  largely  removed  by  weathering 
and  erosion.  It  is  unquestionable  that  the  operation  was  ante-mortem, 
and  that  the  sufferer  survived,  probably  for  years. 

While  there  is  no  clear  indication  of  antecedent  lesion,  there  is  a  faint 
line  parallel  with  the  superior  side  of  the  ai>erture  and  3  or  4  mm.  dis- 
tant (which  does  not  appear  in  the  reproduction),  possibly  marking  the 
limit  of  a  small  depressed  fracture. 

Cbamium  10 

(Plates  XIX,  XX) 

This  is  a  well-preserved  skull,  considerably  stained  with  ocher  or  cave 
earth.  It  is  small  but  strong,  with  the  usual  splendidly  developed  liga- 
ment attachments,  and,  though  some  5  mm.  thick,  has  been  preserved 
in  such  manner  as  to  be  exceptionally  light.     Some  of  the  sutures  are 
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ancbylosed  and  partly  obliterated  and  others  distinct,  while  the  teeth 
are  fairly  developed,  except  that  one  posterior  niolar  is  lacking  and  the 
other  imperfect,  the  features  collectively  indicating  middle  age. 

The  operation  displayed  by  this  Bpeciinen  ia  iu  the  posterior  angle  of 
the  right  jiarietal,  extending  to  both  sagittal  and  lambdoid  sutures. 
The  aperture  is  rudely  circular  ami  28  or  '29  mm.  iu  mean  diameter. 
Although  the  bone  is  in  excellent  preservation,  it  is  impossible  to  deter- 
mine the  manner  in  which  the  operation  was  performed,  since  all  definite 
traces  of  instrumentation  have  been  obliterated  by  reparative  process, 
including  the  complete  replacement  of  the  diploe  and  the  development 
of  strong  spicules  of  new  bone  pushing  into  the  apeiture.  Tlie  most 
(!onspicnous  of  these  spicules  is  that  clearly  shown  in  both  reproductions 
at  the  lower  side  of  the  opening.  The  sharp  angle  immediately  above 
also  rei>reserits  well-developed  bony  growth.  While  the  record  of  the 
oi)eration  ia  thus  obscure,  it  is  nevertheless  fairly  if  not  finally  evident 
that  the  operator  proceeded  iu  a  manuer  anlike  that  represented  in 
most  or  all  of  the  preceding  specimens.  The  conspicuous  featareof  the 
artificial  work  lies  in  the  fact  that  the  bone  attenuates  uniformly  toward 
the  edges  of  the  aperture  as  if  removed  by  ^craptug  or  grinding,  perhaps 
with  an  edge  or  rasp-like  side  of  considerable  length.  {Tbia  is  well 
shown  in  plate  xx.)  There  are,  however,  a  few  exploratory  scratches, 
notably  one  extenditig  forward  from  the  upper  margin  of  the  grinding, 
30  mm.  from  and  nearly  parallel  with  the  sagittal  sntnre. 

No  antecedent  lesion  can  be  detected,  but  it  is  certain  that  the  patient 
survived  the  operation  long,  probably  many  yeara.  The  cranium  dis. 
plays  three  great  grooves  over  either  temple  arranged  in  symmetric 
pairs. 

Ceanium  11 

[I'latex  XXT,  XXir) 

Although  somewhat  bleached  and  weathered,  this  cranium  is  in  excel- 
lent condition.  The  occiput  is  singularly  flattened,  particularly  on  the 
left,  as  shown  imperfectly  in  the  right  aspect  represented  on  plate  xsn. 
There  is  some  flattening  also  of  the  face,  with  an  apparently  abnormal 
shortening  of  the  mandible.  Two  or  three  small  interparietals  occur. 
The  bones  are  rather  thin,  ranging  from  2J  to  4A  mm.  The  teeth  are 
exceptionally  mature  for  the  collection,  though  the  sutures  remain 
distinct. 

The  operation  for  which  the  specimen  is  notable  was  i>erformed  near 
the  center  of  the  frontal  bone,  a  little  to  the  right  of  the  median  line, 
and  estending  from  37  mm.  above  the  orbit  to  within  22  mm,  of  the 
coronal  suture.  The  aperture  is  an  elongated  ellipse,  ^1  or  22  mm.  in 
maximum  width  by  40  in  length,  measured  on  the  feather  edge  of  the 
inner  table.  In  this  case,  too,  all  definite  traces  of  inatrumentation  are 
lost,  partly  by  weathering  though  chiefly  by  reparative  process.  The 
margins  of  both  tables  are  rounded,  the  diploe  is  completely  obliterated, 
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and  there  are  a  few  small  spii^ules  of  iie\r  bone  projecting  into  tlie 
aperture,  notably  a  sharp  iwiut  at  the  anterior  extremity  {shown  clearly 
in  plat«  xsi).  So  far  as  can  be  judged,  the  modus  operandi  wus  sim- 
ilar to  that  represented  iu  cranium !),  with  subsequent  grinding  or  rasp- 
ing of  the  outer  table  to  remove  the  raw  edges;  yet  it  ia  quite  i>038ible 
that  the  aperture  was  ina<le  wholly  by  scraping. 

No  trace  of  lesion  antecedent  to  the  oi^eration  remains.  It  is  clear 
that  the  sufferer  lived  for  some  time,  certainly  months  and  probably 
years,  after  the  treatment.  The  usual  vertical  cut  in  the  boue  appears 
above  tlie  right  temple. 

Chamim  12 
[Plafta  XXni,  Xl'IT) 

Although  nearly  white,  as  if  bleached,  this  cranium  was  taken  from 
a  fairly  well  mummitled  body,  and  fragments  of  ligaments  and  other 
tissues  remain,  while  the  bone  is  fatty.  The  specimen  is  small,  rather 
light  and  thin,  somewhat  delicate  in  outline,  with  less  conspicuously 
strong  attachments  than  most  of  the  collection;  it  is  one  of  two  crania 
suspected  to  be  feminine.  The  teeth  are  nearly  mature  and  the  sutures 
somewhat  obscured;  there  are  over  half  a  dozen  little  interparietals. 

The  rather  complex  operations  were  located  about  the  center  of  the 
superior  aide  of  the  occipital.  The  principal  aperture  is  rudely  circu- 
lar, interrupted  by  an  irregular  salient,  and  averages  perhaps  20  mm. 
ill  diameter;  the  next  in  size  is  an  irregular  oblong  about  8  by  12  mm., 
and  the  smallest  is  an  approximate  circle  some  6  mm.  in  diameter. 
The  marks  of  instrumentation  are  rather  indefinite,  and  are  practically 
abaeut  about  most  of  the  margin  of  the  largest  aperture.  So  far  as 
can  be  .judged,  the  initial  operation  was  begun  by  a  curvilinear  incision 
extending  from  near  the  center  of  the  occiput  upward  and  forward 
nearly  to  the  lambdoid  suture,  wliere  it  was  curved  sliarply  and  after- 
ward connected  with  another  curvilinear  incision  defining  the  medio- 
superior  side  of  the  largest  opening.  It  would  seem  probable  that  the 
priucipal  button  was  then  removed  by  the  aid  of  an  elevator,  leaving  a 
ragged  margin  on  the  median  side,  and  thatthe  edges  of  the  outer  table 
were  then  scrai>e(l  smooth  and  neatly  beveled.  Afterward  considerable 
physiologic  action  apparently  supervened,  whereby  the  tool  marks  were 
obliterated,  while  the  diploe  was  solidified  and  the  cut  surface  brought 
into  the  coudition  of  normal  bony  surface,  the  period  of  reparation  being 
probably  months,  jwssibly  years.  Then  ensued  the  later  operation, 
beginning  with  a  transverse  rectilinear  incision  some  40  mm.  long 
extending  from  near  the  center  of  the  occiput  to  the  inferior  margin  of 
the  antecedent  aperture  and  passing  into  extensive  scraping  of  the 
bone,  thence  upward  nearly  to  the  suture  and  rightward  to  the  large 
opening.  Further  than  this,  the  modus  operandi  seems  still  more 
doubtfiil,  though  miunte  scratches,  as  well  as  the  general  conformation, 
wonld  indicate  that  the  oblong  aperture  was  produced  by  scraping. 
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There  is  nothing  clearly  to  indicate  bow  the  smallest  ax>erture  was 
proauced,  though  it  has  every  appearance  of  artificial  origin,  and  there 
are  decisive  indications,  in  the  preservation  of  the  tool  marks  and  the 
retention  of  normal  character  by  the  diploe,  that  both  of  the  medial 
openings  are  much  more  recent  than  the  large  one;  indeed,  it  is  doubtful 
whether  the  sufferer  surviveil  the  later  operation,  aud  the  conformation 
of  the  smallest  aperture  indicates  pretty  clearly  that  the  underlying 
tissues  were  iuvaded  so  seriously  as  to  produce  death.  In  general,  the 
operations  display  some  evidence  of  both  rectilinear  and  curvilinear 
incisions,  such  as  those  characteristic  of  the  earlier  members  of  the 
series,  with  definite  indications  of  subsequent  scraping  or  grinding. 

There  is  no  definite  indication  of  antecedent  lesion;  although  the 
general  appearance  of  the  bone  and  the  distribution  of  the  openings 
vaguely  suggest  a  diseased,  possibly  leprous  or  syphilitic,  condition,  the 
suggestion  vanishes  when  the  firm,  sound  bone  is  examined  closely. 
Near  the  antero-inferior  angle  of  the  right  parietal  there  is  a  darkened 
and  evidently  abnormal  tract,  more  conspicuous  in  plate  xxiy  than  in 
the  specimen,  perhaps  the  trace  of  local  ostitis  induced  by  a  blow; 
there  is  also  a  dent,  with  some  crushing  of  the  bone,  35  mm.  above 
the  left  orbit,  and  one  of  the  customary  vertical  grooves  appears  over 
the  right  temple. 

Chanium  13 

{PUite  XXV) 

This  specimen  is  perhaps  the  least  satisfactory  of  the  series,  chiefly 
because  of  the  weathering  and  erosion  to  which  it  has  been  subjected. 
It  is  small  but  thick,  averaging  probably  6  or  "  mm.,  with  the  usual 
prominent  occiput  and  attachments.  The  t«eth  are  fairly  developed 
and  anchylosis  is  well  advanced,  indicating  maturity;  as  usual,  there 
are  several  small  interparietals. 

The  more  significant  of  the  two  operations  displayed  by  the  specimen 
was  performed  in  the  top  of  the  head,  involving  the  sagittal  suture, 
and  apparently  extending  also  into  or  across  the  coronal,  though  this 
is  rendered  somewhat  doubtful  by  weathering  and  a  recent  fracture. 
This  aperture  is  oblong,  12  mm,  wide  and  (probably)  20  mm.  or  more 
long.  So  trace  of  instrumeutatioD  remains;  the  margins  are  thor- 
oughly rounded  and  the  diploe  is  completely  obliterated,  giving  an  air 
of  antiquity  to  the  opening;  uudonbt«dly  the  sufferer  survived  the 
operation  for  many  years,  despite  the  infraction  of  a  modem  rule 
against  trephining  over  sutures. 

The  locus  of  the  second  operation  was  the  upper  part  of  the  left 
parietal,  centering  about  40  mm.  from  the  earlier  one,  and  about  the 
same  distance  from  the  sagittal  and  coronal  sutures.  The  aperture  is 
oval,  about  17  mm.  in  breadth  by  32  in  length.  The  surrounding  bone 
is  somewhat  eroded,  yet  enough  of  the  original  surface  remains  to 
indicate  clearly  a  reparative  rounding  by  physiologic  process,  similar 
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to,  though  less  aclvaoced  than  in  connection  with  the  other  aperture  in 
tbesame  criininm,  and  quite  similar  in  character  and  advancement  to 
that  displayed  by  the  earlier  operation  in  cranium  7.  Both  tables  dis- 
play short  and  small  knobs  or  s[)icules  of  reparative  growth,  and  fully 
half  of  the  margin  of  the  inner  table  shows  the  peculiar  conforniatioD 
and  coloration  charaoteristic  of  such  growth,  as  may  clearly  be  seen 
in  the  reproduction.  The  diploe  is  obliterated  on  the  anterior  side  of 
the  aperture;  on  the  posterior  side  it  was  partly  absorbed  (though 
the  sjtongy  texture  was  modified  through  replacement  as  in  most  of  the 
examples],  leaving  a  groove  3  mm.  wide  and  2  to  .1  mm,  deep  between 
the  tables.  So  extensive  are  the  aubsennent  pliysiologic  modifications 
that  all  trace  of  instrumentation  has  been  obliterated.  Evidently  the 
suH'erer  survived  this  oi)eration,  also,  for  a  considerable  period,  i>roba- 
bly  a  number  of  years. 

In  neither  case  is  there  the  slightest  trace  of  antecedent  lesion.  It 
may  be  note<l  that  the  outer  table  about  the  apertures,  particularly  the 
later,  is  somewhat  rough  as  to  surface  and  vesicular  in  texture,  proba- 
bly by  reason  of  physiologic  and  post-mortem  processes  initiated  by 
the  operation,  but  possibly  because  of  caries. 

For  purposes  of  comparison  and  to  complete,  so  tat  as  practicable, 
the  illustration  of  trephined  crania  from  Peru,  the  eight  specimens 
illustrated  on  plates  xxvi  and  xxvii  are  introduced.  The  reproduc- 
tions are  half-tone  engravings  from  small  photographs  obtained  by  Dr 
Muniz.     The  specimens  are  preserved  in  the  museum  at  Cuzco. 

Figures  a  and  b,  jtlate  xxvi,  represent  crania  penetrated  by  large 
and  irregular  apertures,  showing  no  defluite  traces  of  instrumentation. 
In  figure  a  the  margins  are  Jagged,  suggesting  the  enlargement  of  an 
original  aperture  by  the  use  of  a  vigorously  applied  elevator  fulcrumed 
on  the  opposite  margin;  there  is  no  trace  of  subsequent  growth,  and 
consequently  nothing  to  iudicate  the  purpose  of  the  operation,  or 
whether  it  was  late  ante-mortem  or  post-mortem.  Similarly  in  figure 
ft,  the  irregular  form  and  absence  of  incisions  suggest  extensive  use  of 
the  elevator;  while  the  rounded  margin,  particularly  on  the  anterior 
side  of  the  aperture,  indicates  subsequent  reparative  process,  and  thus 
shows  that  the  operation  was  ante-mortem.  In  figures  c  and  d  (plate 
XXVI),  in  like  manner,  all  trace  of  instrumentation  has  been  obliterated 
by  subsequent  growth,  which  in  both  cases  (particularly  the  latter)  is 
extensive  and  characteristic.  The  operation  represented  in  figure 
c  involved  the  coronal  suture.  In  figure  <l,  in  less  measure  in  figure  c, 
and  to  a  still  less  exteut  in  figure  b,  there  are  suggestions  of  malforma- 
tion or  of  general  pathologic  condition  resulting  in  necrosis,  followed 
by  the  reparative  process  indicated;  but  the  suggestion  does  not 
demand  serious  consideration,  partly  because  of  its  imjjrobability  in 
view  of  the  characteristics  displayed  by  the  Mufii/.  collection,  partly 
because  the  question  could  be  set  at  rest  only  by  examination  of  the 
crania  themselves. 
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The  specimen  illustrated  iu  figure  a,  plate  xxvii,  displays  two  aper 
tures,  both  of  somewhat  doubtful  character.  Oue  is  aa  eloogated  slot, 
the  outline  »iid  sharp  edges  of  which  suggest  the  use  of  a  metal  instrn- 
meut;  but  the  method  in  which  the  operation  was  performed  can  not 
be  determined  from  engraving  or  photograph.  The  cranium  repre- 
fieut«d  in  figure  b  exemplifies  a  mode  of  operation  distinct  from  any  of 
those  indicated  by  the  MuDiz  collection.  In  one  case  there  are  three 
rather  small  perforations  placed  in  the  form  of  a  triangle.  The  perfora- 
tions suggest  the  use  of  a  drilling  or  boring  instrument,  perhaps  simi- 
lar to  the  brima  used  by  the  Kabyle,  and  their  arrangement  suggests  that 
the  drilling  was  followed  by  the  use  of  a  stroug  elevator  and  the  break- 
ing out  of  the  fragment  described  by  the  perforations,  also  after  the 
manner  of  the  Kabyle.  The  large  aperture  made  above  the  right  orbit 
in  the  same  specimen  would  appear  to  have  been  produced  in  tliis  way. 
In  this  manner,  too,  the  huge  aperture  in  the  specimen  shown  in  figure 
a,  plate  xxvi,  might  have  been  produced.  The  reproduction  suggests 
the  employmentof  rude  metal  instruments,  although  the  operation  isof 
no  higher  order  than  those  revealed  in  the  Mufiiz  collection,  and  although 
the  drilling  and  elevating  might  easily  have  been  effected  by  stone  per- 
forators and  elevators  of  bone  or  wood.  The  operations  represented  in 
figure  b  aud  the  elongated  opening  shown  in  flgnre  a  (plate  xxtii) 
reveal  no  indications  of  subsequent  growth,  and  may  accordingly  have 
been  late  ante-mortem  or  post-mortem. 

The  figures  e  and  d,  in  plate  xxvii,  represent  two  approximately  cir- 
cular operations,  comparable  with  several  of  those  revealed  in  the 
Muiiiz  series.  Viewed  in  the  light  of  these  examples,  it  would  appear 
that  both  were  performed  by  means  of  somewhat  irregular  curved  inci- 
sions, followed  by  the  use  of  the  elevator,  and  that  the  margins  were 
subsequently  beveled  by  rasping  or  scraping ;  it  would  appear  also  that 
both  individuals  long  survived  the  operation,  as  indicated  by  repara- 
tive growth  and  roundiug  of  surface,  and  the  partial  obliteration  of  the 
diploe. 

Cbanh'm  14 

(Platen  XXriir,  XXIX) 

This  specimen  is  a  mummified  head,  with  most  of  the  scalp  aud  facial 
integument  and  some  of  the  hair  remaining.  The  mature  development 
of  the  teeth  aud  the  condition  of  the  small  portion  of  the  sntures  visi- 
ble indicate  maturity;  the  hair  is  not  gray.  The  tendons  are  well 
developed;  the  skull  is  thinner  than  the  average  for  the  collection, 
measuring  about  3  mm.  at  the  point  of  operation. 

The  single  incomplete  operation.displayed  by  the  specimen  is  remark- 
ably instrur-tive.  It  was  located  by  a  depressed  fracture  iu  the  left  side 
of  the  frontal  bone,  centering  45  mm.  above  the  orbit,  and  extending 
Just  to  the  coronal  suture ;  in  thiti  fracture  a  section  of  both  tables  15 
by  20   mm.  was  forced  inward,  hinging  at  the  left,  bnt  completely 
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severed  on  the  lower  side,  iiround  the  median  end,  and  part  of  the  way 
aniniid  the  apper  margin;  this  toDgue  of  bone  is  itself  indented  aud 
warped,  evidently  by  tlie  force  of  tlie  blow  producins:  the  fracture ;  and 
two  Assures  partially  crossing  its  base  nearly  separate  it  from  the  unin- 
jured bone.  The  rupturing  of  the  inner  table  was  quite  as  complete  aa 
that  of  the  oiiter;  the  inner  table  vfOB  split  and  torn  apart  beiieiith  the 
depressed  tongue,  and  a  sliver  15  nini.  long  and  10  mm.  wide  remains 
attached  at  the  lower  anterior  Hide  of  the  w<)und.  Apparently  a  nar- 
row zone  of  the  outer  table  has  disappeared  from  this  iwrtion  of  the 
wound,  since  the  depressed  tongue  is  1  or  '2  mm.  mirrower  than  the 
aperture;  and  tlieantero-sui>erior  extremity  of  the  tongue  has  also  dis- 
ajipeareil,  leaving  a  clear  aperture  of  about  .">  Ijy  1(1  mm.  In  general 
the  wound  is  more  extensive  on  the  inner  surface  of  the  cranium  than 
on  the  outer,  for,  as  is  u.'^unl  in  case  of  depressed  fracture,  the  margins 
are  undercut,  the  tables  separaling  somewhat  on  the  diploe.  The 
features  of  this  wound  arc  slightly  masked  by  the  marks  produced  in 
the  unfinished  operation. 

The  indubitable  features  ttl'  the  operation  are  three  principal  inci- 
sions, with  a  number  of  minor  scratches.  The  most  prominent  incision 
is  nearly  horizontal,  traversing  the  npjK-r  part  of  the  wound;  it  is  30 
mm.  in  length  and  penetrates  both  tables  of  the  bone  for  a  length  of 
10  mm.  immediately  above  the  wound.  Its  anterior  extremity  divides 
into  two  strong  and  several  feeble  scratches,  each  evidently  made  by  a 
single  moderately  sharp  point;  the  deeper  portions  are  V-shape  in  seC' 
tiou,  and  the  wall  of  the  incision  above  the  wound  shows  parallel  atri- 
ation,  as  if  ground  by  trough  surface;  in  short,  the  incision  is  precisely 
such  as  would  be  jiroduceil  by  a  rather  sharp  stone  knife  or  .spear- 
head, worked  reciprocally  with  considerable  jiressure,  and  the  asso- 
ciated scratches  are  such  as  would  almost  inex'itably  be  produced  by 
the  slipping  of  such  an  instrument  in  the  hands  of  a  clumsy  operator 
at  the  hegiuning  of  the  o)K>ratiou.  The  second  incision  starts  from 
the  anterior  extremity  of  the  first,  at  an  angle  of  about  CO  degrees, 
and  skirts  the  lower  margin  of  the  fracture  for  half  its  length,  i,  e.,  for 
about  10  mm.  It  is  a  minature  homologue  of  the  incisions  displayed  in 
cranium  1  and  other  specimens,  V-shaiie  in  section,  deepest  and  broad- 
est toward  the  middle,  narrowing  and  shallowing  to  mere  scratches  at 
the  extremities;  in  this  case,  too,  there  are  a  few  scratches,  evidently  due 
to  the  slipping  of  the  instrument.  For  a  length  of  ti  or  C  mm.  it  enters 
the  diploe;  it  does  not  penetrate  the  inner  table.  The  third  incision 
crosses  the  first  near  its  posterior  extremity,  at  au  angle  of  about  60 
degrees,  the  three  being  so  i>laccd  as  to  describe  an  equilateral  triangle 
coinciding  with  the  anterior  third  of  the  fracture.  This  incision  is  11 
mm.  in  length,  projectuig  6  mm.  beyond  the  first  incision  (which  itself 
jirojects  3  or  4  mm.  beyond  this,  though  not  clearly  shown  to  do  so  in 
the  reproduction).  It  penetrates  both  tablesof  the  skull  just  above  the 
wound,  and  terminates  abruptly  at  the  fracture,  the  relations  being 
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such  as  to  prove  coiiclnsively  that  tUe  fracture  preceded  the  ineiHioD. 
In  this  case,  too,  there  are  irreg:alar  scratches  about  the  extremity  of 
the  incision,  sfaon'iug  slipping  of  the  tool.  The  terminas  of  a  fourth 
incision  or  series  of  incisions  appears  near  the  anterior  extremity  of 
tlie  wound,  approacliing  the  central  part  of  the  second  incision.  Ttiese 
deep  scratches  weru  apparently  made  on  a  hinged  fra;;ment  of  the  bone 
connecting  this  part  of  the  sknll  with  the  principal  depressed  tongue; 
and  it  is  evident,  first,  that  they  were  not  made  nntil  after  the  fracture, 
and,  second,  that  a  fragment  of  bono  has  disappeared  since  they  were 
made.  In  addition  to  these  definite  incisions,  there  is  a  shallow  cat  or 
acratch  15  mm.  long,  nearly  parallel  with  the  second  incision,  extend- 
ing from  the  anterior  extremity  of  the  wound  toward  the  median  line; 
it  is  indistinctly  shown  in  plate  xxix. 

It  is  noteworthy  that  the  bone  was  stained  and  the  periosteum  modi- 
fied over^a  tract  considerably  larger  than  that  of  the  fracture  (though 
this  is  not  clearly  indicated  in  the  reproduction).  On  the  lower  side  of 
the  wound  this  tract  is  not  clearly  defined,  though  its  margin  seema  to 
be  close  to  that  of  the  thictnre;  but  on  the  upper  and  posterior  sides 
it  forms  a  zone  10  to  15  mm.  wide,  semicircumscribing  the  wound.  This 
feature  is  especially  significant  in  connection  with  the  local  discolora- 
tion and  modification  of  several  other  crania,  notably  1,  3,  and  5.  It 
would  appear  to  represent  extension  of  the  injury  to  the  soft  tissne, 
perhaps  resulting  in  periostosteitis,  or  death  and  exceptionally  rapid 
post-mortem  decomposition  in  advance  of  mummification. 

The  sequence  of  events  and  movements  in  the  history  of  the  case  is 
indicated  by  this  specimen  with  considerable  clearness  and  certainty. 
It  is  evident  that  the  first  event  was  the  production  of  the  wound  by 
impact  of  a  hard  object  (perhaps  a  sling  stone  or  club  spike).  It  seems 
probable  that  several  honrs  then  passed  without  treatment,  during 
which  local  inflammation  developed  and  extended  to  the  periosteum. 
Then  the  oiieration  was  commenced,  apparently  by  opening  the  scalp 
and  laying  bare  the  bone  (since  otherwise  the  subsequent  removal  of 
bony  splinters  could  hardly  have  taken  place).  Then  it  would  appear 
that  a  short  incision  (the  fourth  of  the  foregoing  description)  was  made, 
whereby  one  or  two  fragments  of  bone  were  liberated  and  removed 
from  the  anterior  and  lower  margins  of  the  wound.  Ttien  the  principal 
incision  skirting  the  npper  side  of  the  wound  was  made,  and  another 
splinter  partly  liberated;  and,  to  dissever  this  splinter,  the  short  inci- 
sion above  the  depressed  tongue  was  then  produced,  when  the  frag- 
ment was  broken  out  by  means  of  an  elevator,  leaving  a  small  irregular 
projection  of  the  inner  table  just  beneath  the  intersection  of  the  two 
incisions.  It  would  appear  that  the  anterior  incision  was  then  started 
for  the  purijose  of  removing  the  rough  edges  of  the  bone  and  giving 
access  to  the  conspicuous  sliver  of  the  inner  table  at  the  lower  side 
of  the  fragment.  This  incision  was  soon  abandoned,  and  the  opera- 
tion discontinued.    There  is  nothing  to  indicate  whether  the  scalp  was 
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restored,  aud  everything  to  indicate  that  deatik  sapervened  aboot  tliis 
stage. 

It  may  be  observed  that  this  specimen  displays  decided  facial  distor- 
tion, the  month,  uose,  and  tongue  beiug  strongly  drawn  toward  the 
right.  Whether  this  distortion  was  in  any  way  connected  with  the 
wound  or  the  operation  is  an  interesting  question,  hnt  one  that  need 
not  be  pursaed  for  the  present,  since  it  wonld  seem  impossible  to  arrive 
at  certain  or  useful  results. 

Cbaniuh  15 
{Plates  XXX-XXX/J) 

The  specimen  is  in  excellent  condition,  the  bones  being  perfectly  pre- 
sen'ed,  and  a  considerable  part  of  the  scalp  and  other  tissues  remaining. 
The  sknil  is  strong,  with  the  usual  rugose  attachments.  Its  thickness 
varies  from  3j  to  5  mm.  about  the  single  artificial  aperture.  The  teeth 
are  only  fairly  mature  and  anchylosis  of  the  sutures  is  but  moderately 
advanced,  indicating  that  the  individual  died  in  his  prime. 

The  incomplete  operation,  which  reveals  the  methods  of  the  operator 
with  gratifying  clearness,  was  located  by  a  fracture  near  the  posterior 
angle  of  the  left  parietal,  extending  to  within  15  mm.  of  the  sagittal  and 
lamhdoid  sutures.  The  initial  woand  depressed  a  tract  of  bone  about 
47  mm.  long  and  rather  over  20  mm.  wide,  measured  on  the  outer  table. 
Toward  the  sagittal  snture  and  along  the  lower  margin  the  inner  table 
is  undercut  2  to  5  mm.  The  indications  are  that  the  bone  was  com- 
pletely severed  more  than  halfway  around  the  oblong  apertm-e,  remain- 
ing hinged  at  the  upper  and  anterior  margins.  In  addition  the  outer 
table  was  cracked  concentrically  with  the  central  part  of  the  wound, 
parallel  with  the  upper  margin  and  some  10  mm.  from  it,  as  shown 
clearly  in  plate  XXXII.  The  instrumentation  comprised  three  definite 
incisions.  The  most  conspicuous  of  these  is  an  approximately  recti- 
linear cut  37  mm.  long,  skirting  the  upper  part  of  the  fracture  and 
penetrating  the  inner  table  for  a  distance  of  12  mm.  The  projecting 
extremities  are  of  the  usual  V-shape  section  aud  termination,  and  longi- 
tudinal striie  appear  in  the  remaining  wall  of  the  incision,  showing  that 
the  instrument  was  of  the  kind  indicated  in  other  operations.  The 
second  incision  in  extent  describes  the  upper  and  posterior  side  of  the 
aperture,  originating  near  the  extremity  of  the  first  incision.  It  is  27 
mm.  long,  extending  somewhat  farther  in  a  narrow  scratch,  and  pene- 
trating the  inner  table  for  5  or  6  mm.  near  its  anterior  termination. 
The  third  incision  describes  a  part  of  the  anterior  margin  of  the  aper- 
ture, crossing  the  extremity  of  the  principal  incision.  It  is  about  20 
mm.  long,  but  extended  farther  on  the. tongue  of  bone  subsequently 
removed.  A  few  shallow  cuts  are  placed  obliquely  to  this  incision, 
originating  at  the  intersection  of  this  with  the  first  incision  and  extend- 
ing directly  downward.  These  marks  appear  to  represent  a  prelimi- 
nary or  exploratory  cutting,  which  was  abandoned  when  the  deeper 


d  by  Google 


44  PRIMITIVE    TREPHINING   IN   PERU  [tta  a»«.W 

and  approximately  par»llel  incision  was  outliued.  lu  additiou  there 
are  several  sliallow  notches  iti  the  lower  margin  of  the  aperture  near 
the  anterior  extremity,  evidently  made  by  striking  the  instrnment 
against  the  outer  table  while  sawing  across  the  base  of  the  depressed 
tougue,  either  in  making  the  third  incision  or  (more  probably)  in  making 
a  nearly  parallel  incision  traversing  the  tougae  in  a  somewhat  more 
nearly  horizontal  direction.  All  of  the  incisions  and  scratcbes  were 
apparently  made  by  the  same  tool. 

The  sequence  represented  by  the  operation  is  indicatad  with  consid- 
erable clearness.  Initially  there  was  a  large  depressed  fracture  with 
some  adjacent  cracking  of  the  bone,  the  principal  depressed  tract  being 
ill  the  form  of  a  tongue  hinged  at  the  anterior  and  upper  sides,  but  com- 
pletely severed  more  than  halfway  around.  Three  or  more  iocisions 
were  made  in  such  manner  as  to  divide  the  hinge,  and  in  making  a 
part  of  them  the  tool  was  reciprocated  on  the  depressed  bone  in  such 
manner  as  to  leave  its  marks  on  tbo  free  margin.  When  the  incisions 
were  fairly  advanced,  an  elevator  was  naed  and  the  depressed  tongue 
was  forced  out,  leaving  projecting  edges  of  the  inner  table  on  the  upper 
margin,  and  this  operation  was  performed  with  such  vigor  that  the 
anterior  portion  of  the  binge  passed  beyond  the  nearly  vertical  incision 
and  invaded  the  uninjured  bone,  breaking  through  both  tables  and 
leaving  the  inner  projecting  beyond  the  outer.  At  this  point  the  oper- 
ation was  discontinued,  presumptively  by  reason  of  the  death  of  the 
victim ;  the  rough  edges  were  not  smoothed,  und  there  is  not  the  slight- 
est trace  of  subsequent  growth — indeed,  the  invasion  of  the  cerebral 
tissues  by  the  tip  of  the  clnmsily  applied  instrument  would  have  been 
almost  necessarily  fatal.  In  this  specimen  there  is  no  indication  of 
local  inflammation. 

Taken  together,  crania  14  and  15  appear  to  represent  somewhat  dif- 
ferent stages  in  precisely  parallel  operations.  In  cranium  14  the  treat- 
ment was  abandoned  after  the  removal  of  a  few  fi:agments  and  splinters 
of  bone,  but  before  the  removal  of  the  principal  tongue,  while  in 
cranium  15  it  was  abandoned  immediately  after  removing  the  tongue  or 
button. 

Cranium  15  displays  the  vertical  grooves  over  the  temples,  one  on 
either  side,  with  a  few  smaller  marks.  In  addition  there  is  a  prominent 
sear  of  a  practically  healed  wound  a  little  to  the  left  of  the  center  of 
the  upper  margin  of  the  frontal  bone.  The  wound  was  evidently  pro- 
duced by  a  blow  from  a  rather  blunt  edge,  transverse  to  the  median 
line,  directed  downward  and  forward  so  as  to  glance  forward;  the  bone 
is  indented  and  bruised,  forming  a  transverse  trough  (lu  mm.  below 
the  coronal  sutnre}  r>  orC  mm.  broad  and  17  mm.  long;  below,  the  bone 
bulges  slightly,  and  the  lower  side  of  the  ridge  is  partly  defined  by 
a  curved  fracture  of  the  outer  table  18  mm.  long.  The  edges  of  the 
fracture  are  knit,  and  there  are  other  indications  that  the  wound 
was  practicnlly  recovered  before  death. 
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CraNIL'M  IC 

(Plam  XXXIII,  -YXXJV) 

This  is  ft  maminifled  head,  in  excellent  coDditiun  for  exatninatioii, 
and  of  8i>ecial  interest  in  that  it  reveals  in  part  the  incisions  throagti 
the  Bcalp  made  in  connection  witli  the  principal  operation.  The  skull 
is  one  of  the  largest  of  the  series,  with  the  castomary  rugose  attach- 
ments and  stout  tendons.  The  teeth  are  fairly  mature  (the  left  poste- 
rior molar  is  lacking),  indicating  early  maturity.  In  addition  to  the 
lesions  conuected  with  the  operation,  there  is  a  deep  scratch  on  the  left 
side  of  the  frontal  bone,  extending  from  32  to  57  mm,  above  the  orbit, 
and  an  extensive  scar,  some  30  mm.  wide  by  50  high,  on  the  right  side 
of  the  same  bone,  extending  fn)m  the  coronal  suture  halfway  to  the 
orbit,  together  with  a  few  minor  scratches;  all  of  these  marks  appar- 
ently recording  recovered  wounds. 

The  complex  and  elaborate  operation  was  located  by  an  extensive 
wonnd,  chiefly  a  linear  fracture,  extending  from  the  median  line  of  the 
occipital  through  the  lower  angle  of  the  right  parietal  to  the  temporo- 
parietal suture,  along  this  suture  for  20  mm.,  thence  obliquely  down- 
ward through  the  temiioral  bone  to  a  point  just  within  the  zygoma, 
and  thence  upward  and  forward  entirely  across  the  temporal  bone  and 
halfway  to  the  margiu  of  the  left  orbit;  the  fracture  being  155  mm.  in 
length  measured  directly  on  the  surface  of  the  skull,  and  about  20U  mm. 
measured  along  its  meandering  course.  The  incision  in  the  scalp  began 
in  the  center  of  the  back-head,  and  was  carried  well  down  over  the 
occipital  to  a  point  apparently  somewhat  below  the  extremity  of  the 
fracture,  and  tbence  along  the  fracture  to  a  point  ou  the  temporal  bone 
near  the  posterior  margin.  The  tissuen  were  then  apparently  pushed 
aside  and  crnmpled  into  irregnlar  masses,  that  on  the  right  of  the 
incision  being  particularly  thick.  Work  was  then  begun  on  the  bone, 
apparently  in  random  fashion;  it  would  seem  ])robable  that  the  first 
incisions  were  the  three  nearly  vertical  cuts  in  the  occipital.  The  deep- 
est of  these  Is  abont  37  mm.  in  length,  and  is  carried  into  the  diploe 
without  penetrating  the  inner  table.  It  is  oblique  V-shape  in  cross- 
section,  with  the  usual  attenuated  extremities,  the  lower  revealing  a 
number  of  scratcbes.  Parallel  with  it  is  a  shallow  incision  of  similar 
character,  22  mm.  long  and  perhaps  2  mm.  deep,  not  penetrating  the 
outer  table.  Nearly  parallel  with  these  is  n  similar  incision  35  mm,  long 
and  3  mm.  deep,  just  penetrating  the  outer  table  in  its  center.  The 
upper  extremity  curves  rather  sharply  to  the  left  (though  this  does  not 
clearly  appear  in  plate  xxxiv),  while  the  lower  extremity  divides  into 
deep  scratches  of  the  usual  charaeter,  also  veering  toward  the  lett. 
There  is  no  indication  that  these  deflections  toward  tlie  extremities  of 
the  incision  were  intentional,  and  everything  to  indicate  that  they  rep- 
resented a  series  of  slips  of  the  tool  occasioned  by  inequalities  in  the 
sarfaoe  of  the  Itone.    Evidently  these  incisions  were  exploratory,  and 
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were  abandoned;  since  the  last  described  just  iatersecta  the  extremity 
of  tbe  fracture,  which  it  might  have  revealed  to  the  operator,  it  seema 
probable  that  the  line  of  exploration  was  then  tnrned  toward  the  right 
along  the  iVactore.  Thirty-five  mm,  from  the  last  incision  there  is  an 
irregularly  circular  aperture,  averaging  9  or  10  mm.  in  diameter,  pro- 
duced by  scrapiug.  Tliia  process  extended  over  an  area  25  or  30  mm. 
across,  over  most  of  which  tbe  outer  table  and  diploe  are  removed  and 
the  inner  table  reduced  to  paper-like  thiuuess.  Theoce  a  aeries  of 
scratches  and  strix,  as  if  produced  by  scraping  with  a  rather  binnt  tip 
or  grinding  with  an  irregularly  rough  surface,  follow  the  fi^cture  to 
and  a  little  way  across  the  lambdoid  suture.  At  the  intersection  of  Che 
fracture  with  this  suture  the  bone  is  gouged  aud  scraped  to  a  depth  of 
4  or  5  mm.,  or  through  the  outer  table  and  diploe.  Thence  several  nar- 
row scratches  pass  horizontally  across  the  lower  portion  of  the  parietal, 
terminating  about  tbe  temporoparietal  suture,  beyond  which  the  oper- 
ation seems  not  to  have  been  carried  (these  scratches  are  but  indis- 
tinctly shown  in  the  reproduction,  plate  xxxm). 

The  sequence  of  events  and  movements  in  the  case  may  be  deter- 
mined from  the  specimen  with  considerable  certainty.  The  initial  inci- 
dent was  apparently  a  blow  or  shock  producing  tbe  linear  fracture;  and, 
while  there  is  some  doubt  as  te  the  character  of  the  shock,  and  also  as 
to  tbe  point  of  impact  assuming  it  to  have  been  a  blow,  it  seems  probable 
that  the  wound  ceutored  about  the  intersection  of  the  fracture  with  the 
lambdoid  suture,  where  the  boue  is  depressed  and  where  the  character 
of  the  subsequent  operation  snggests  that  the  outer  table  was  crushed; 
and  the  fracture  appears  to  be  such  as  might  have  been  produced  by  a 
violent  blow  at  this  point.  It  seems  certain  that  this  wound  antedated 
the  incision  in  the  scalp,  and  that  this  incision  was  largely  exploratory, 
since  it  was  inaccurately  located ;  aud  it  seems  probable  that  in  the 
early  stages  the  oi>eratton  on  tbe  bone  was  random.  In  like  manner  it 
seems  certain  that  the  operation  was  abandoned  incomplete;  for  not 
only  is  there  no  indication  of  finish  in  the  work  on  tbe  bone,  but  the 
scalp  remained  open  when  the  victim  was  transferred  from  the  pre- 
sumptive battlefield  to  the  cemetery;  it  is  certain  that  he  did  not 
survive. 

On  the  whole  it  appears  impossible' to  regard  the  operation  displayed 
by  this  specimen  in  any  other  light  than  as  a  crude,  clumsy  attempt, 
with  rude  tools,  to  explore  or  perhaps  to  treat  a  serious  wound;  aud  it 
is  unquestionable  that  either  the  initial  wound  or  the  treatment  proved 
fatal  before  the  operation  was  complete.  It  can  not,  of  course,  be  con- 
sidered certain  that  the  operation  was  not  early  ]>o8t-mort«m,  but  there 
is  absolutely  nothing  to  indicate  this  date;  aud  not  even  the  lowliest 
mind  could  have  designed  the  cuts  and  scratches  displayed  by  the  bone 
for  the  purpose  of  obtaining  portions  of  tbe  skull  for  amulets  or  for  any 
purpose.  There  is,  of  course,  a  possibility  that  tbe  operation  represents 
a  post-mortem  examination;  bat  there  is  neither  evidence  nor  presump- 
tion in  favor  of  this  supposition. 
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OPEEATION  ON  STELLATE  FBACTUEE 


(Plates  XXXV,  XXXVI) 

Tbis  IB  a  mommified  Lead,  witli  the  scalp  remaining  on  the  right  aide 
back  of  the  coroDul  suture  and  over  half  of  the  occiput,  while  shreds 
of  tissue  remain  elsewhere;  the  bones  are  perfectly  preserved  and  fatty 
tbrongboQt.  The  skull  is  hardly  so  thick  and  strong  as  the  average  of 
the  collection,  though  the  attachments  are  rugose.  The  teeth  are  well 
developed  (the  left  posterior  molar  is  lacking)  and  the  sutures  fairly 
united,  indicating  rather  early  maturity;  two  interparietal  bones  (the 
smaller  clearly  shown  in  plat©  xxxv)  interrupt  the  lambdoid. 

The  specimen  displays  a  wound  and  two  or  three  associated  opera- 
tions on  the  left  side.  The  wound  is  au  irregular  splintered  fracture, 
apparently  centering  just  below  a  point  about  midlength  of  the  tem- 
poro-parietal  suture,  and  30  or  '•i-~>  mm.  above  the  auricular  meatus. 
The  principal  fissure  traverses  the  temporal  bone,  as  shown  in  plate 
xxxy,  and  can  be  traced  in  the  auricular  opening  fully  30  mm, ;  a  curvi- 
linear crack  some  30  mm.  in  length  crosses  this  fissure  at  a  large  angle 
12  mm.  above  the  origin  of  the  zygoma,  dying  oat  anteriorly  but 
extending  to  the  suture  posteriorly;  the  third  line  of  fracture  evidently 
coincided  with  the  suture  for  a  distance  of  some  40  mm. ;  and  a  fourth 
apparently  defined  the  lower  margin  of  the  irregular  aperture  for  a 
length  of  somewhat  over  30  mm.  In  addition  there  are  traces  of 
another  radial  fissure  extending  iipward  and  backward  from  the  cen- 
tral point  for  a  distance  of  3o  mm. ;  it  defines  the  upper  margin  of  the 
triangular  fragment  loosened  by  the  curvilinear  crack  and  the  fratrture 
along  the  suture,  divides  the  bridge  of  bone  below  the  circular  aper- 
ture, and  appears  in  the  specimen  (and  faintly  In  the  reprodaction)  on 
the  upper  posterior  side  of  this  aperture.  About  the  center  of  the 
wound  the  bone  is  considerably  depressed. 

There  were  three  measurably  distinct  operations  evidently  located 
by  the  wound.  The  principal  oi)cratiou  was  that  represented  by  the 
approximately  circular  aiierliire,  which  averages  19  mm.  in  diameter. 
All  about  this  opening  traces  of  instrumentation  appear.  The  bone  is 
striated  In  varions  directions,  but  for  the  most  part  concentrically 
about  the  aperture,  showing  that  the  o]ieration  was  flnished  by  scrap- 
ing or  rasping,  though  whether  with  or  without  antecedent  incisiou 
and  elevation  can  not  certainly  be  determined.  On  the  posterior  side 
the  bone  is  scraped  quite  thin,  though  on  the  anterior  side  most  of  the 
thickness  of  the  inner  table  forms  the  margin  and  is  cut  through  in 
a  nearly  vertical  direction,  showing  that  here  at  least  there  was  curv- 
ilinear cutting,  perhaps  subsequent  to  the  scraping.  The  general 
appearance  of  the  opening  and  margins  suggests  that  the  operatioo 
was  completed  to  the  satisfaction  of  the  operator;  but  the  absence  of 
reparative  growth  and  the  distinct  preservation  of  the  striie  2»rodaced 
by  rasping  prove  that  the  victim  did  not  long  survive. 
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The  second  aperture  wuuld  eeem  to  have  beeo  produced  by  a  ningle 
o|>eratioii,  probably  aabBequflot  to  tbe  principal  ooe.  It  was  evidently 
begun  by  a  rectilinear  incision  of  the  usnal  character,  commencing  at 
a  point  over  tlie  t«mporo-panetal  suture  (subsequently  removed  by 
the  conspicuous  canoe-sliape  incision)  and  below  the  main  aperture,  aud 
extending  thence  forward  at  least  15  mm,  to  the  main  vertical  fissure 
and  probably  somewhat  farther.  Tt  was  not  carried  through  the  bone. 
There  are  ludications  that  when  the  bone  was  weakened  by  this  incision, 
ao  elevator  was  used  to  break  out  two  or  more  fragments,  thus  pro- 
ducing the  triangular  aperture.  Jaggeil  projections  of  the  iuner  por- 
tion of  tbe  bone  remained  and  were  not  removed,  but  the  outer  edges 
were  smoothed  by  rasping  or  scraping. 

The  nest  operation  or  step  i>ro<lnced  a  single  rectilinear  incisiuu  35 
mm.  in  length,  5  mm.  wide  at  the  center  measuretl  on  the  outer  surface, 
of  the  usual  V-sUax>e  section  aud  terminations,  penetrating  the  bone  for 
a  length  of  11  mm.  aud  a  width  of  2  mm.  at  the  center,  thus  imlicattcg 
that  the  instrument  invaded  the  intracranial  tissues  and  probably 
brought  the  trials  of  tbe  victim  to  an  end. 

In  addition  to  these  definite  oi>eration8  there  are  several  aigniflcaut 
scratches,  apparently  exploratory.  The  moat  conspicuous  are  three  or 
four  parallel  cuts,  the  longest  25  mm,  In  length,  extending  upward  and 
backward  from  a  ponit  10  mm.  beyond  the  [tost^ro  6ui>erlor  margin  of 
the  principal  aperture,  in  a  direction  approximately  parallel  with  the 
radial  fracture  removed  in  making  this  aperture  {the  principal  scratch 
of  this  series  a|)peariDg  in  plate  xxxv).  Appearances  indicate  that 
these  scratches  originally  extended  farther  downward  nud  forward,  aud 
that  their  extremities  were  obliterated  by  the  subsei]uent  rasping.  A 
single  scratch  extends  almost  directly  backward  from  a  point  15  mm. 
back  of  the  main  ai>ertnre  for  a  distance  of  fi  or  7  mm.,  almost  inter- 
secting the  upi»er  extremity  of  a  rough  groove  extending  downward 
17  mm.,  and  crossing  the  )Mist«rior  extremity  of  the  principal  rectilinear 
cat.  Two  rather  conspicuous  grooves  appear  downward  and  forward 
ftora  the  circular  aperture;  the  more  definite  extends  from  the  bridge 
below  this  aperture  backward  to  the  center  of  the  main  rectitiuear 
incision.  Along  the  suture  below  this  incision  there  are  conspicuous 
transverse  scratches  jirodnced  by  scraping,  rasping,  or  grinding  with 
a  rough  edge  or  surface;  and  similar  marks  cross  the  curvilinear  crack 
forwaiti  to  the  origin  of  the  zygoma,  where  they  unite  with  thestrite 
connected  with  the  main  operation,  Tbe  most  remote  traces  of  instru- 
mentation are  two  parallel  cuts  in  the  bone  just  below  the  tem]K)ro 
parietal  suture,  10  mm.  from  its  union  with  the  lambdoid.  (Only  one 
of  these  marks  appears  in  the  reproduction.) 

The  indications  of  sequence  in  the  operation  are  somewhat  indefinite, 
though  it  seems  certain  that  the  instrumentation  succeeded,  and  was 
located  by,  the  wound.  It  would  appear  that  on  dividing  and  pushing 
aside  the  scalp  (after  the  manner  iudicate<l  by  cranium  IG),  the  operator 
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explored  the  bone  exteosively,  and  finally  located  the  uppennoat  radial 
fisaure,  aod  proceeded  to  develop  the  priocipal  aperture,  completiug  the 
operation  by  grindiog  dowu  the  aharp  edges.  It  seems  probable  that 
shortly  afterward,  perhaps  within  a  few  hoars,  exploration  was  extended 
toward  the  center  of  the  wound  ao  far  as  to  reveal  the  fracture  follow- 
ing the  t em poro- parietal  auture  and  the  transverse  flssnre  across  the 
temporal  bone,  and  that  rude  cutting  and  elevating  followed  in  anch 
manner  aa  to  produce  ihe  irregularly  triaugnlar  aperture  and  widen  the 
opening  through  the  bridge  separating  it  from  the  circular  aperture. 
Bemuiints  of  tiasne  clinging  to  the  bone  below  the  aecond  aperture  and 
still  covering  the  anterior  extremity  of  the  curvilinear  track  indicate 
that  the  scalp  and  upper  portion  of  the  ear  were  not  laid  back  much 
below  the  point  of  impact  on  or  near  the  suture;  and  there  are  indica- 
tions that  at  this  atage  the  exploration  was  diverted  and  carried  down- 
ward and  backward  across  the  carvllinear  fissure  and  thence  along 
the  posterior  portion  of  the  sutnre,  and  this  work  seems  to  have  been 
followed  by  the  scratching  or  rasping  transverse  to  the  lines  of  fracture. 
TJndonbtedly  the  last  important  step  in  the  operation  or  series  of  opera- 
tions was  the  development  of  the  canoe-sbape  intsiaion,  which  cuts  across 
and  interrupts  or  terminatea  the  striae  and  incisions  produced  in  the 
earlier  work ;  this  was  ajiparently  the  first  step  in  a  projected  operation 
of  great«r  extent,  which  was  carried  no  further,  presumptively  by  rea- 
son of  the  death  of  the  patient,  which  must  have  been  haatened,  or  even 
produced,  by  the  clumsy  iuvasion  of  the  meninges  in  the  central  part  of 
the  inciaion.  It  ia  barely  possible,  though  by  no  means  probable,  that 
the  period  intervening  between  the  completion  of  the  principal  opera- 
tion and  the  begianlng  of  the  incomplete  treatment  waa  of  conaiderable 
duration  and  that  the  two  were  not  connected  with  the  same  wound. 
There  is  nothing  to  indicate  that  any  part  of  the  operation  was  post- 
mortem, while  the  abandonment  of  cutting  at  an  evidently  initial  stage 
in  an  extensive  operation  seems  explicable  only  on  the  supposition  that 
it  resulted  from  death  under  the  knife. 

In  addition  to  the  lesions  about  the  wound,  the  cranium  reveals  an 
old  wound  in  the  form  of  a  deep  scratch  or  groove  toward  the  right 
margin  of  the  fi-ontal  bone,  nearly  parallel  with  the  coronal  antnre, 
extending  upward  25  mm.  from  a  point  oii  mm.  above  the  outer  margin 
of  the  orbit. 

CBAHitni  18 

[Plates  XXXr/7,  XXXVIII) 

This  skull  is  excellently  preserved,  having  been  taken  from  a  mummi- 
fied skeleton,  though  fleshy  tissues  are  absent  save  for  sbre^ls  in  some 
of  tbe  cavities.  It  is  quite  thick  and  strong,  with  remarkably  developed 
and  rugose  attachments.  The  bones  average  6  or  7  mm.  in  thickness 
about  the  three  apertures.  The  teeth  are  fairly  mature,  and  the  union 
of  the  sutures  is  well  advanced,  indicating  middle  iige. 
16  ETH i 
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The  specimeu  displays  three  extenaive  operatious  of  different  dates, 
witbont  trace  of  aatecedeot  lesion  iu  any  ca^e.  Tbe  earliest  operatioD 
Tras  located  in  the  upper  ^xirtion  of  the  left  parietal,  adjacent  to  tbe 
sagittal  SQture,  centering  about  60  mm.  back  of  the  coronal;  it  resulted 
in  a  rudely  circular  aperture  now  mea-sunug29mm.  in  Inngest  diameter. 
Save  that  the  margins  are  beveled  from  witbont,  no  trace  of  instmrnen- 
tatioii  remains:  the  beveled  surface  has  assumed  tbe  texture  iiornialto 
the  extenor  of  the  craniatn  save  for  radial  lines  of  reparative  growth, 
increasing  in  strength  toward  the  edges  of  the  aperture.  Many  strong 
spicules  and  knobs  of  new  bone  project  from  the  margin,  sometimes 
so  much  as  3  or  4  mm.  into  the  opening,  while  tbe  diploe  is  completely 
obliterated.  Tbe  extent  of  reparative  process  indicates  that  thepatient 
survived  the  ojieration  for  years. 

The  second  operation  centered  45  mm,  below  tbe  first,  i.  e.,  near  tbe 
posterior  angle  of  the  leit  parietal,  about  42  mm.  from  the  sagittal 
suture  and  35  mm.  from  tbe  middle  line  of  the  lambdoid.  It  resulted 
in  a  rudely  circular  aperture  now  about  25  mm.  in  mean  diameter,  in  every 
re-tpect  comparable  with  that  of  the  first  operation,  save  that  tbe  rep- 
arative modification  of  the  bone  is  less  advanced,  especially  about  the 
upper  margin  or  toward  the  antecedent  opening.  The  beveled  surface 
shows  ridges  of  growth,  but  otherwise  approximates  the  aspect  of 
the  normal  bone,  and  appearances  indicate  that  the  periosteum  was 
developed  over  it  in  quite  the  normal  manner.  The  diploe  is  almost 
wholly  obliterated,  though  it  cau  be  detected  about  tbe  anteroinferior 
margin  of  the  aperture  and  also  toward  tbejunctionof  the  sagittal  and 
lambdoid  sutures.  While  spicular  growth  is  in  general  less  developed 
than  about  tbe  earlier  aperture,  it  is  particularly  well  displayed  about 
the  inferior  margin,  where  the  spicules  are  at  least  2  or  3  mm.  in  length 
and  sometimes  branch  or  divide  into  lateral  spicules  toward  the  extrem- 
ity. There  can  be  no  doubt  that  tbe  individual  survived  this  operation 
also  for  some,  probably  several,  years,  and  it  is  possible  that  the  two 
were  iierformed  about  or  (just  possibly)  at  the  same  date. 

Tbe  third  operation  was  located  in  the  crown,  involving  tbe  coronal 
suture,  and  traversing  the  sagittal  suture  near  its  anterior  extremity. 
In  this  case  fairly  definite  traces  of  instrumentation  appear.  The 
clearest  marks  are  of  such  character  as  to  indicate  that  they  were 
produced  by  curvilinear  incision  effected  through  tbe  use  of  a  blunt 
siugle-point  instrument  wielded  by  a  vigorous  hand;  and  they  are  so 
related  in.i>osition  sis  to  suggest  tliat  the  operator  (being  right-handed 
though  somewhat  ambidextrous)  sat  on  a  low  bench  or  bank,  holding 
the  head  of  the  patient  (lying  supine  and  facing  in  the  same  direction 
a«  the  operator)  somewhat  inclined  forward  between  his  knees;  that  be 
then  began  a  curvilinear  incision  on  the  right  side,  swinging  bis  baud 
strongly  toward  the  left  at  the  forward  end  of  tbe  stroke  as  the  cut 
was  extended  and  deei>ened ;  and  that  he  gradually,  with  the  use  of 
the  left  hand  or  both  together,  carried  the  incision  around  to  tbe  left 
and  then  toward  himself,  in  such  manner  as  to  descrilM  an  inverted  U  or 
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(more  exactly)  a  borsenhoe.  -  lu  the  earlier  part  of  the  catting  the  knife 
apparently  s1ip[>ecl  occasionally,  particnlarly  toward  the  beel  extrem- 
ities, thongh  us  the  incisioa  deepeDOd  care  was  takea  to  bring  these 
extremities  nearer  together.  Finally,  it  would  appear  that  the  points 
of  the  incision  were  connected  by  a  transverse  cut,  aligbtly  carved, 
uiule  with  tbe  right  hand,  slightly  oblique  to  the  axis  of  the  borsesboe, 
as  determined  by  convenience  of  movement,  whereby  tbe  apertnre  was 
defined.  Throngboat  the  instrameut  was  held  obliquely,  the  obliqnity 
increasing  with  the  depth  in  sucb  manner  that  the  aperture  measures 
considerably  larger  on  tbe  exterior  surface  than  on  the  interior,  while 
the  pro&le  of  the  cat  surface  is  slightly  concave.  Tbe  aperture  averages 
abont  33  mm.  in  diameter  without,  and  a  little  over  20  within.  It  appears 
ratber  probable  that  an  elevator  was  nsed  before  the  inuer  table  was 
penetrated,  and  that  the  outer  table  was  removed  separately,  aifording 
greater  freedom  in  extending  tbe  incisions  through  tbe  inner  table. 
After  the  aperture  was  opened,  tbe  operation  wiia  completed  by  scrap- 
ing or  rasping  down  tbe  ragged  edges  prmluced  in  making  tbe  inci- 
sions and  smoothing  tbe  entire  margin  of  tbe  aperture,  evidently  with 
great  care,  In  such  manner  as  to  leave  a  thin  projecting  edge  of  the 
inner  table  resting  on  the  iotraoranial  tissues.  In  this  final  operation 
the  deep  scratches  due  to  the  slipping  of  tbe  instrument  toward  tbe 
point  of  tbe  horseshoe-sbape  incision  were  filed  out  into  broad  grooves, 
but  two  or  three  exploratory  scratches  forward  of  tbe  opening  were 
allowed  to  remain.  Thus  the  operation  was  completed,  evidently  to 
tbe  satisfaction  of  the  operator;  yet  it  is  doubtful  whether  tbe  patient, 
already  mature  or  perhaps  somewhat  advanced  in  age,  survived.  While 
there  are  no  clear  indications  of  reparative  process  on  the  surface  of  the 
bone,  and  im  unmistakable  growth  spicules,  the  diploe  seems  to  be  par- 
tially obliterated,  and  there  are  a  few  salients  along^  the  thin  projected 
margin  of  tbe  inner  table  which  suggest  secondary  gi'owtb.  On  the 
other  band,  there  is  some  discoloration  of  tbe  sknll  about  tbe  aperture, 
such  as  might  be  produced  by  localized  inflammation,  perhaps  develop- 
ing into  periostosteitis,  suggesting  that  while  the  patient  survived  the 
immediate  operation  the  sequehs  were  fatal.  It  may  be  observed  that 
this  great  aperture,  opening  almost  directly  over  an  important  sinns, 
violates  in  its  location  the  modern  rules  of  trephining,  and  could 
hardly  be  expected  to  eveutuate  otherwise  than  in  tbe  death  of  tbe 
victim. 

Of  tbe  three  operations,  two  were  undoubtedly  long  ante-mortem, 
while  it  is  practically  certain  the  third  was  ante-mortem  also.  Although 
the  instrumentation  is  indicated  only  by  tbe  last  o[>eration,  the  simi- 
larity in  form  in  tbe  three  apertures  suggests  that  all  were  performed 
in  essentially  the  same  way. 

Aside  from  the  operations,  there  are  several  indications  that  the 
individnal  led  an  eventful  life ;  there  is  a  deep  contusion  near  the  center 
of  the  right  parietal  (shown  in  plate  xxxvii) ;  there  is  one  of  the  cus- 
tomary supraorbital  grooves  or  scratches  near  tbe  right  side  of  tbe 
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trontal  bone  extendiog  32  mm.  upward  and  backward  from  a  point 
34  mm.  above  the  outer  margin  of  the  right  orbit;  and  there  is  an 
irregular  contnsiOD  iit  the  frontal,  20  mm.  to  tbe  left  of  the  median  line 
and  50  mm.  above  the  right  orbit. 

Ceanium  19 

(Plates  XXXIX,  XL) 

This  specimen  is  the  smallest,  most  fragile,  and  most  delicately  molded 
in  the  collection ;  the  bone  averages  2 j  or  3  mm.  in  thickness  aboat  the 
single  immense  apertnre.  It  was  found  invested  with  the  scalp,  ten- 
dons, and  other  tissnes,  hut  these  were  mostly  removed,  leaving  only 
occasional  shreds  clinging  to  the  bones,  particularly  in  the  cavities. 
The  ligament  attachments  are  better  developed  than  in  the  average 
Caucasian  skull,  particularly  aboat  the  occiput,  though  less  ragose  and 
deeply  striated  than  in  most  of  the  specimens.  The  small  dimensions 
and  several  other  characters  saggest  femininity.  Tbe  age  is  not  easily 
ascertained :  The  sutures  are  ancbylosed  more  completely  than  in  any 
other  specimen  of  the  collection,  yet  the  dentition  is  quite  immature; 
the  anterior  molars  or  "seven-year  teeth"  are  barely  erupted,  and  evi- 
dently had  not  appeared  through  the  gums  at  the  time  of  death;  the 
"wisdom  teeth"  are  rudimentary,  being  visible  through  the  bone  some 
distance  (4  or  5  mm.  on  tbe  right  and  twice  as  much  on  the  left)  below 
tbe  surface;  moreover  the  mandible  is  short,  allowing  absolutely  no 
room  for  the  normal  eruption  of  these  teeth.  On  the  whole  the  cranium 
has  an  abnormal  aspect  in  several  respects.  In  addition  to  the  lesions 
appearing  about  the  locus  of  operation,  there  is  a  prononnced  indenta- 
tion, with  some  crushing  and  bruising  of  the  bony  surface  on  the  left 
side  of  the  frontal  bone  25  mm.  from  the  median  line  and  40  mm.  above 
the  orbit  (shown  in  plate  xxxix);  it  partially  obliterates  one  of  the 
usual  vertical  grooves  over  the  temple.  A  well  developed  "Inca  bone" 
replaces  the  superior  angle  of  the  occipital. 

The  remarkable  apertnre  di^playetl  by  this  specimen  extends  fixtm 
near  the  center  of  the  right  parietal  forward  and  downward  through 
the  frontal  to  a  point  18  mm.  above  the  center  of  the  right  orbit;  it  is 
an  elongated  oval  or  ellipse  95  mm.  in  length  and  33  mm.  in  maximum 
width  measured  in  the  plane  of  the  margins,  or  about  35  by  103  mm. 
measured  on  the  curved  surface  of  tbe  skull.  Many  marks  of  instru- 
mentation appear,  though  the  earlier  have  been  obscured  or  obliterated 
by  subsequent  scraping  or  filing.  Perhaps  the  most  decisive  (which 
unfortunately  is  not  well  brought  out  in  the  reproduction)  is  a  recti- 
linear incision  23  mm.  long  defining  the  an tero- superior  margin  of  the 
aperture,  of  which  the  terminal  portions  remain.  The  anterior  termi- 
nal, 6  mm.  in  length,  is  a  groove  or  cut  of  the  usual  V-shape  section, 
though  more  rounde<l  than  usual  at  the  bottom,  about  1  mm.  in  width 
and  1.5  mm.  in  greatest  depth,  shallowing  and  narrowing  toward  the 
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tip,  beyond  whicli  a  narrow  scratch  extends  to  the  transverse  fracture 
limitiag  the  apertnre  anteriorly,  as  bei^t  sliown  in  plate  xxxix.  The 
medial  portion  of  this  incicion  forms  the  margin  of  the  a^terture  for 
10  mm.,  as  shown  by  both  illustrations,  especially  plate  xxxix,  though 
for  most  of  this  distance  it  was  not  carried  entirely  through  the  inner 
table,  a  narrow  projection  of  which  remains.  The  posterior  terminal 
of  the  incision  la  somewhat  obscured  by  later  scraping,  yet  it  is  fairly 
definite  for  5  mm.  and  similar  to  the  better-preserved  anterior  extremity. 
Next  in  clearness  is  the  curvilinear  incision  marking  the  postero-median 
mai^n  of  the  aperture;  as  shown  by  its  conformation  and  by  longi- 
tudinal stri.T,  this  was  made  by  a  rather  blunt-pointed  and  rongh- 
sided  instmment,  held  vertical  and  reciprocated  with  a  curvilinear 
movement.  For  a  length  of  some  15  mm.,  measured  around  the  curve, 
it  very  nearly  penetrated  the  inner  table,  leaving  a  thin  projecting  edge 
of  bone,  as  clearly  shown  in  plate  xl;  thence  lor  10  mm.  forward  it 
shallowed  in  such  manner  that,  when  the  elevator  was  used,  most  or 
all  of  the  thickness  of  the  inner  table  remained  after  the  button  was 
dissevered,  and  still  persists,  as  shown  in  both  reproductions.  Nearly 
as  decisive  as  these  cuts  is  the  rectilinear  incision  defining  the  lower 
side  of  the  aperture  from  the  coronal  sutnre  well  toward  the  posterior 
extremity,  a  distance  of  about  35  mm.  Although  the  margin  of  the 
outer  table  has  been  ground  away,  one  side  of  this  incision  still  retains 
its  original  character,  and  the  bottom  of  the  cut  for  half  its  length  is 
shown  on  the  narrow  selvage  of  the  inner  table  left  to  be  broken  away 
when  the  button  was  lifted;  the  incision  was  of  the  usnal  character,  as 
shown  by  conformation  and  strife,  indicating  that  it  was  made  with  an 
instrument  having  a  single  blunt  point  and  rough  sides,  operated 
reciprocally.  The  entire  aperture  i«  circumscribed  by  scratches  and 
striffi  produced  in  smoothing  the  rough  edges  of  the  bone  left  by  the 
earlier  cutting-,  yet  at  several  points  there  are  deeper  grooves  or  cuts, 
evidently  made  in  connection  with  the  main  incisions,  either  in  a  ran- 
dom way  or  by  the  slipping  of  the  tool.  The  most  conspicuous  of  these 
are  outside  the  better-ronuded  posterior  estremily  of  tlie  aperture,  and 
several  are  in  such  position  as  to  show  the  effort  made  by  tlic  operator 
to  change  the  rectilinear  incision  latft  described  into  a  curvilinear 
incision.  The  marks  left  by  the  grinding  or  rasping  of  the  margin  are 
rough  and  irregular,  such  as  might  readily  he  produced  by  rubbing 
with  a  coarse  sandstone  or  quartzite;  and  there  is  nothing  to  suggest 
the  nse  of  specialized  or  metallic  instruments. 

The  location  of  the  operation  coincides  with  that  of  an  extensive 
compound  fracture,  most  of  the  traces  of  which  were  evidently  removed 
by  the  operator.  One  of  the  lines  of  fracture  extends  downward  fVom 
the  anterior  extremity  of  the  ai>orture  to  the  orbit,  and  may  be  traced 
in  the  wall  of  the  orhit  for  about  30  mm.,  and  in  the  interior  of  the 
skull  may  be  followed  thence  into  the  na-sal  bones.  A  branch  fVacture 
defines,  the  anterior  extremity  of  the  aperture  for  5  mm.,  and  tlieuce 
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exteuils  borizoittallf  for  IC  iiiiu.,  or  Dearly  to  the  median  line,  as 
shown  ill  plate  xxxix,  wbile  immediately  above  it  the  tables  arc  sepa- 
rated and  a  scale  of  the  inner  table  6  or  7  mm.  across  is  depressed,  as 
shown  in  plate  xL.  The  antero-inferior  margin  of  the  aperture  is 
defined  for  15  mm.  back  of  the  vertical  fissure  by  an  undercut  (Vacture 
in  which  the  outer  table  projects  1  to  3  mm.  It  seems  possible,  though 
by  DO  means  probable,  that  some  of  this  fracturing  might  have  been 
produced  in  the  operation.  Below  the  posterior  portion  of  the  aperture 
a  conspicuous  crack  in  the  outer  table  may  be  traced  from  the  point  at 
which  the  margin  of  the  aperture  coincides  with  the  coronal  suture 
horizontally  backward  for  about  60  mm.,  as  imperfectly  shown  in 
plate  XL.  There  are  indications  also  of  a  fracture  coinciding  with  the 
coronal  suture  30  mm.  downward  from  the  lower  side  of  the  aperture. 
Finally,  an  irregnlar  crack  extends  from  the  posterior  margin  of  the 
aperture  backward  for  5  or  C  mm.,  as  faintly  shown  in  plate  XL.  The 
character  and  distribution  of  these  fissures  suggest  an  extensive 
depressed  fracture  on  the  right  frontal,  at  a  point  nearly  opposite 
the  indentation  on  the  left,  with  radial  fissures  extending  in  several 
directions.  There  are  numerous  indications  that  such  a  wound  was 
explored  rather  extensively,  either  before  the  operation  or  in  connec- 
tion with  it,  especially  forward  and  downward  toward  the  orbit.  The 
clearest  marks  are  three  or  four  horizontal  scratches  midway  between 
the  anterior  end  of  the  aperture  and  the  outer  angle  of  the  orbit 
(somewhat  indistinctly  shown  in  plates  xxxix  and  XL);  and  less 
distinct  marks  are  found  over  the  sui>erciliary  ridge  and  the  udjacent 
snrface  of  the  bone  nearly  to  the  median  line  (as  obscurely  shown 
in  plate  xxxix). 

On  considering  the  various  features  displayed  by  the  specimen,  it 
becomes  evident  that  the  fracture  antedated  the  operation,  since  (1)  most 
of  the  lines  could  not  be  produced  by  any  conceivable  impact  ag^nst  the 
remaining  portion  of  the  skull,  while  (2)  some  of  the  fractures  (notably 
that  extending  backward  from  the  coronal  suture)  show  indications  of 
subsequent  physiologic  process.  It  is  certain,  also,  that  the  operation 
was  completed  to  the  satisfaction  of  the  operator,  since  no  rough  edges 
of  bone  were  left  save  a  few  projections  of  the  inner  table,  which  was 
necessarily  difficult  of  access.  Finally  it  may  be  considered  as  estab- 
lished that  the  individual  survived  the  operation,sincein  this  case,  and 
this  only  (so  far  as  the  Muiiiz  collection  is  concerned),  a  plate  of  shell 
was  found  fitted  to  tlio  aperture.'  Judging  Irom  the  specimen  the 
operation  was  not  long  survived,  since  there  is  no  definite  trace  of 
reparative  growth,  and  since  traces  of  periostitis,  apparently  con- 
nected with  the  wound  or  with  the  subsequent  oi>eratioQ,  may  be 
detected,  especially  about  the  coronal  suture  below  the  aperture  and 
along  the  principal  fissure  extending  backward  into  the  parietal. 

I  tbe  rest  of  tha  coUMtlon  eiDepUsB  ths  niDBlecn  tr*- 


d  by  Google 


doyGoc^le 


doy  Google 


(»)   rf-n',f.--i      ■>!     ■■■■   .^^l■^:ll,n..;       .'-'i   ■■■    .;,-■   ii',- ■-.  ;,,...  .. 
i-)fHi-ly  r.-n-;'.l,-i   "-'h  .-.■.rilr.r  ..■  .m,.;  .,.  lij;.  ■!■■.  ;iici- -.•!■:  ..'-.   . 

an.i.l....|..-i"i-".--.l  :iM  .Mu!,;;...,.i......    „  :,-  ■...,  ,„v  h.-.i,"   ■ 

sl.all.m,,,;;   >,i.i    ..-.r,..«i.,{r   t.,.v:.,.i    ll,.     ,.:,::),.-.     ,.:,.i     ,..,-.. 
j)r.i|i-(-l  ln'y.it,.!  -Ill-  .iMiviii  cf  ihv  .iiuriiifi-.     '1  :  ■    ■.■■i:      ,  ■..    :■, 

aH'  I'tl'ijueiitlv    :i-iii  ll iiivilii'    'I-  ri,i,.    ■<.!ii-,'.i,;*       •  ■•    :,      .     '.   . 

t..itu.t..;,^..i;ti,:w„.  ,....-,u.;li,M.u-h  ....    I        ..       •     . 

Tlic   m-tili'.i-,;,-  ii..;<ii.r..   ,ii.;   .— ;!  ili.i'l.iw  :     ,    ..■■■■..■■ 
either  <iniii)iiied  -in    ■^m'.I]   (lucrv:    .,-    i-..  .  i    ni'.x-     i      ',     ■■    .      ■     .     . 

idur^iiis  III"  ili'iiioMsi'ii   i',:i''iiiM  -,  ,■■-  hi  f.:i'. :''.'-.' 
cLthlribiUc-liit  liiiKldiri  :(^:  ill  '    ,!,.::, I. t!v     . 
ill   ii.ldir'iiii   t..   ihi'   many   c^:,",;.!- s   ■:     -. 
liuscriln'tl  ;is  e\i>lii  .iroii. 

Thf!.i.---('li.i!m.-iir  111-  n.tiiihfiii-  u-\--,";    -'■:■  ■       ■ 

well   iIhi„nL.I.-<l   hyscvrr;,]    .■a:!!,,;.!.-.-,.      In,,,.^. 
iui-isiiiiis    litr.iiiii;  f-iirM  ll   ii.   <  luscjihti.  i-  >il    !i.    .     . 

vviil.-li   rhc   iiisrniiin-iit  Wiis   ]l.  l.l    l.y  l...     .-,-■ '.    ':■  ■■■     ■-■ 

[l.«  s|.Iuij'mI   Mirfiicc  -.i'  lln-  sKutl,  u'.'.    i  •  ■■  ■    i-  -.■,...  ■    . 

curved  tiiWiU'd  one  .■{' ii>  fxtii'itiilii.'^.  (M-i!   :  .     ■■  ■■,  .  i  .1.  ■' 

rlieiHnrniiiieiit   l.y  flu- ^;l[.^■IrJhi^^y  rin;  ■  :   .      •  ■      ■     ,■      ■■,•■.    .■■■,.. 

ill  iTiiiiiitiii  Kiisemveil  ;it  Ixtli  cvtriT;.!,  ■■  >•■  ■_  ii,.—  .,' 

^lie  .siirCiH-i-  t'l'  ilie  l».mi-.  in  -.uvU  maini.-p    ..-    ,■  ■   .    .-    -■ 'icn*  1  :it 

studied  etrlnl.  -is  nn.-t  .'liiiily  ■;ii!.»ii  i[i  i-r.v '■..,<•  ■:  ;  r  -•.■.;  w 
eloiir  tluil.  Hip  .(i>ei;|i,..[-  ti,-j;:,Ti  v 'tii  :i    riithei'  ^!i,.i-;    ,,-■     .;  .    r...:]. 

1 ;■!■   ni.-1-i..n.    wlii.l,    n;.^   i:i    <,:,v    lUn-. :...,.    .i-ve';....  ,•  ■     ;.    .  .;;  m-. 

inrtly  l.y  V.\u-,:i\  drr'' .■[h.il  ..f  tlie.  i.r.u  ■■.!...<  ;■'  .,u.- .-i..!  u.  -i,.-  i.v;;i. 
|-u0!il  sIm.Uc.  ]>;irlly  l.y  i-.Mii;u-  il  luoie  ,m..  .  .e]..- ;,s  Hm-  iiii:;f-  |M"- 
1-eede.J.  <  >l']ike  ^''J'lili.-Mifw  ilv,  1  Ii"  i-arHy  I  - .  !  .  ..  ,tr  [..iirly  <-iii  ■.  ^iiiie;ii- 
iricisinrj^  di-^pliived  in  .-i.nii;!  7  ali-  Liter  cp.ii.K  .^  .  w.  ;iiiit  I'-i  nhrle 
III  still  ..U.ur  niM-!.  il,  wh.-'i.  ih.-in;irU-i  ..f  iiislruJi.' ■•!,■■  -i.  liii-o  l"-i  ■., 
idjHciired  by  xilisi'iineut  r.i.-iiiii;;  "1  '>ldiler;r,t  d  In  r.'j.,.i  'ic  ^'ii>n  l!i, 
the  liniii  of  llio  iipertiii'-  -^'.^ye-^ts  a  Mi':ji;.i    ei.iiil.in.ili'HL  in   •    ■■■''■near 


I  ,y  Google 


=,  Google 


■nmn-iicoHi  MANIPULATIONS   OF   THE    0PKRAT0R8  55 

METHOD   OF   OPERATING 

The  twenty-four  or  more  upemtions  exhibited  by  the  nineteen  crania 
reveal  clearly  and  conclusively  the  methods  pursued  by  the  operators. 
On  reviewing  the  oi)eratious,  it  appears  that  the  methods  were  simple, 
comprising  three  types  of  manipulation,  which  were  combined  in  many 
instances,  probably  in  all  of  the  completed  operations.  These  types 
are  (1)  incising,  {2}  elevating,  and  (3)  raoping  (i.  e.,  grinding,  filing, 
or  scraping  away  the  bone  by  a  rough- surfaced  or  irregalar-edged 
iustrumeDt). 

The  incising  was  of  two  fairly  distinct  bnt  intergrading  subtypes, 
(a)  rectilinear  and  [b)  cnrvihnear.  All  of  the  incisions,  so  far  as 
clearly  revealed,  both  rectilinear  and  curvilinear,  are  essentially  similar 
in  form;  they  are  V-sbape  in  section  and  canoe-shape  in  plan,  broadest 
and  deepest  toward  the  middle,  where  alone  they  penetrate  the  boue, 
shallowing  and  narrowing  toward  the  estremities,  which  frequently 
project  beyond  the  margin  of  the  aperture.  The  rectilinear  incisions 
are  frequently,  and  the  cnrviliucar  cnts  commonly,  more  or  less  oblique 
to  the  timgent  plane  passing  through  the  point  of  cutting. 

The  rectilinear  incisions  are  well  displayed  in  several  specimena, 
either  combined  iu  such  manner  as  to  describe  quadrilaterals,  as  in 
crania  1,  2,  3,  and  4,  or  less  regularly  disposed,  perhaps,  about  the 
margins  of  depressed  fractures,  as  in  crania  6, 14, 15,  and  19,  or  else 
distributeil  at  random  as  in  crania  1  (the  outlying  incision),  16,  and  17, 
in  addition  to  the  many  examples  of  minor  cutting  or  scratching 
described  as  exploratory. 

The  development  of  rectilinear  incision  into  curvilinear  cutting  is 
well  illustrated  by  several  examples.  In  cranium  4,  three  of  the  six 
incisions  became  curved  iu  consequence  of  the  obli<ine  attitude  in 
which  the  instrument  was  held  by  the  operator  in  its  passage  across 
the  spherical  surface  of  the  sknll,  and  a  fourth  incision  was  strongly 
curved  toward  one  of  its  extremities,  evidently  because  of  deflection  of 
the  instrument  by  the  superciliary  ridge;  and  one  of  the  random  cats 
in  cranium  16  is  cnrved  at  both  extremities,  by  reason  of  rugosities  of 
the  snrface  of  the  bone,  in  such  manner  as  to  assume  a  somewhat 
curvilinear  form.  In  other  cases  the  incisions  were  evidently  curved  by 
studied  effort,  as  most  clearly  shown  in  cranium  6.  In  this  case  it  is 
clear  that  the  operator  began  with  a  rather  short  vertical  and  recti- 
linear incision,  which  was  in  one  direction  developed  into  a  curve, 
partly  by  lateral  deflection  of  the  instrument  at  one  end  of  the  recip- 
rocal stroke,  partly  by  holding  it  more  obliquely  as  the  cutting  pro- 
ceeded. Of  like  significance  are  the  partly  rectilinear  partly  cnrvilinear 
incisions  displayed  in  crania  7  (the  later  oi>eration),  13,  and  10;  while 
in  still  other  cases,  in  which  the  marks  of  instrumentation  have  been 
obscured  by  subsequent  rasping  or  obliterated  by  reparative  growth, 
the  foi'm  of  the  aperture  suggests  a  similar  combination  of  rectilinear 
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iiiciaioii  developed  into  curvilinear  cattitig,  as  in  cranial),  11, 12,  13, 
aud  18  (the  two  earlier  operations).  In  only  one  case  (cranium  8)  does  ■ 
the  curvilinear  cutting  closely  approach  circularity,  and  even  in  this 
case  one  side  is  a  tangent  exceeding  half  the  diameter  of  the  aperture, 
while  there  are  indications  that  the  final  rasping  was  designed  to 
remove  projecting  termini  aud  scratches  produced  in  the  gradual 
diversion  of  an  originally  rectilinear  cut. 

Accordingly  the  first  tyi>e  of  manipulation  may  be  traced  from  simple 
rectilinear  incisions,  either  random  or  arranged  quadrilaterally,  through 
various  combinations  of  straight  aud  curved  cuts  np  to  approximate 
circularity;  in  which  form,  of  course,  the  extent  of  the  lesion  aud  the 
vital  force  required  for  recovery  and  reparation  are  reduced  to  a  mini- 
mum. It  is  not  known  that  this  sequence  has  either  geographic  or 
chronologic  significance ;  the  lowest  types  (crania  1  and  2)  are  both  from 
Huarochiri,  as  is  also  the  highest  (cranium  8),  and  there  ia  nothing  save 
the  differentiation  in  method  to  suggest  difference  in  period.  It  is  on 
the  whole  probable  that  the  differences  in  refinement  in  manipulation 
merely  represent  varying  degrees  of  skill  on  the  part  of  essentially 
contemporary  operators. 

The  elevation  of  the  button  outlined  and  partially  dissevered  by  the 
incisions  is  indicated  clearly  in  one  case,  and  with  strong  probability  ia 
at  least  six  others,  and  is  suggested  in  several  additional  cases.  In 
cranium  4  one  of  the  margins  of  the  Jrregnlar  aperture  is  crushed, 
splintered,  and  undercut  in  such  manner  as  to  record  unmistakably  the 
application  of  the  elevator  lever-fashion  over  this  part  as  a  fulcrum; 
while  the  broken  edges  of  the  inner  table  aud  the  margins  of  the  aper 
ture  generally  were  evidently  produced  by  the  forcible  elevation  and 
breaking  outward  of  the  button.  In  cranium  15  the  splinters  and  frag- 
ments of  the  fractured  bone  were  evidently  removed,  either  entire  or  in 
pieces,  so  forcibly  as  to  leave  jagged  edges,  especially  of  the  inner  table, 
and  carry  oue  side  of  the  aperture  beyond  the  incision  designed  to  define 
it.  In  cranium  7  (the  later  operation)  the  thick  button  was  apparently 
forced  outward  by  strong  pressure  exercised  by  means  of  an  elevator 
inserted  in  the  incision  and  used  as  a  lever  fulcrunied  on  the  outer  wall 
of  bone,  whereby  oneof  the  margins  of  the  aperture  was  carried  beyond 
the  limiting  incision  in  the  inner  table;  the  thin  e<lge  of  the  inne^ 
part  of  the  bone  about  the  latest  aperture  in  cranium  18  tells  a  similar 
story,  and  suggests  that  the  tables  were  separated  before  the  button 
was  finally  removed;  and  equally  decisive  are  the  jagged  edges  of  the 
inner  table  part  of  the  way  around  the  immense  aperture  in  cranium  19, 
lu  crania  1,  2,  6, 12,  and  17  also  there  are  jagged  margins,  eai>ecially  of 
the  inner  table,  which  could  have  been  produced  only  by  the  forcible 
removal  of  the  button  tlirough  outward  pressure  applied  by  means  of 
au  elevator.  As  with  incising,  so  also  with  elevating,  there  are  several 
cases  in  which  no  evidence  of  the  process  remains;  but  (excluding  the 
examples  of  rasping)  these  are  cases  in  which  the  marks  of  iustrnmen- 
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tatioii  have  been  obliterated  by  aubsequent  smootbing  of  edges  or  physi- 
ologic action.  There  is  uo  case  in  which  traces  of  iucising  [lersist  that 
does  Dot  aft'ord  suggestion  or  more  decisive  proof  of  the  employmeDt  of 
an  elevatory  process. 

The  process  of  raapiug  is  distinctly  exemplified  by  several  of  the 
siiecimeus.  Perhaps  the  clearest  evidence  is  that  afforded  by  craaium 
10,  vrhich  displays  a  complete  operation  wlttiont  trace  of  incision  or 
elevation,  apparently  produced  wholly  by  rasping,  scraping,  or  grind- 
ing. It  is  true  that  Ihe  outlying  marks  are  for  the  most  part  indistinct, 
Irat  this  may  be  ascribed  to  increasing  delicacy  of  manipulation  as  the 
process  was  brought  to  an  end— a  delicacy  attested  by  the  paper-like 
tliiDness  of  the  remaining  margin  of  the  inner  table;  and  a  sufficient 
number  of  striee  are  preserved  to  at  least  suggest  the  extension  of  the 
process  over  the  entire  area  of  this  particular  operation.  In  addition, 
unmistakable  marks  of  rasping  or  scraping  follow  the  ghastly  fissure 
for  at  least  50  mm.,  where  they  merge  into  exploratory  scratches.  In 
cranium  10  the  conformation  of  the  a[>erture  and  its  margins  and  the 
adjacent  jtortions  of  the  skull  suggest  that  the  entire  operation  was 
j>erformed  by  rasping  or  scraping,  precisely  as  in  cranium  16,  without 
attendant  incision,  althoagh  in  this  case  all  direct  traces  of  instrumen- 
tation have  been  obliterated  by  reparative  process.  In  cranium  12  (the 
Inter  operation)  the  process  of  rasping  or  scraping  was  carried  over  a 
considerable  area,  and  one  of  the  three  apertures  appears  to  have  been 
produced  wholly  by  this  process;  and  in  crania  IT  (the  upper  opening) 
and  ID  the  apertures  are  circumscribed  by  approximately  concentric 
stria;,  showing  that  the  process  was  employed  for  working  down  rongh 
edges.  So,  too,  in  crania  7  (the  later  operation)  and  18  (the  latest 
operation)  the  striie  are  so  disposed  as  clearly  to  indicate  that  rasping 
was  employed  to  smooth  the  bony  edges  and  obliterate  the  rough  pro- 
jecting kerfs  due  to  irregularity  in  incision,  and  the  same  relation  is 
indicateil  with  almost  equal  clearness  by  the  strise  about  the  nearly 
circular  a]>ertare  in  cranium  8. 

Several  of  the  specimens  are  without  traces  of  rasping  or  scraping. 
These  fall  into  two  groups,  in  one  of  which  the  operation  was  evidently 
incomplete,  while  in  the  second  the  more  delicate  (at  least)  of  the  marks 
of  instrumentation  have  been  obliterated  by  physiologic  process.  To 
the  first  group  belong  crania  1,  2,  3,  4,  5,  6, 14,  and  15,  all  of  which 
afford  independent  indications  that  the  subjects  died  under  the  knife, 
either  in  consequence  of  the  original  lesion  or  from  the  effects  of  the 
operation.  The  second  group  comprises  crania  T  (the  earlier  opera- 
tion), 13  (both  operations),  and  IS  (the  two  earlier  operations),  with 
more  doubtfully  crania  9  and  11,  in  which  there  is  collateral  evidence 
of  long  sarvival  and  extensive  reparative  process.  In  every  case  in 
which  the  operation  was  presumptively  complete,  and  in  which  traces 
of  in  si  ru  mentation  have  not  presumptively  been  obliterated  by  physio- 
logic action,  as  well  as  in  several  others,  rasping  is  exemplified. 
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Siimtnarily,  it  appears  that  tbe  three  prucesaee  of  iiiciiiiiig,  elevating, 
and  raspiiig  were  commonly  and  perhaps  invariably  employed  in  defl- 
uite  se<iueiice  in  producing  a  complete  operation;  in  general,  the  treat- 
ment began  with  exploratory  scraping  or  cutting  aud  proceeded  to 
definite  InciBiou ;  at  a  stage  determined  by  the  conditions  the  operator 
had  reconrBe  to  elevation  and  thereby  fon-ibly  and  often  violently  dis- 
severed the  button;  as  the  operation  npproached  com[>letion  the  edges 
of  the  bone  were  rednced  by  rasping  or  scraping.  There  are  only  one 
or  two  oases  in  which  there  is  not  either  direct  or  strong  presumptive 
evidence  of  tbe  process  of  incising;  in  most  of  the  cases  also  there  is 
either  direct  or  strongly  presumptive  evidence  of  elevating,  and  in 
every  suitably  conditioned  case  there  is  conclusive  evidence  of  rasping. 

INSTRUMENTS 

More  than  half  of  the  specimens  Indicate  with  considerable  clearness 
the  character  of  the  incising  instrument  and  somewhat  less  clearly  the 
nature  of  the  rasping  instrument,  while  there  is  little  indication  con- 
cerning the' instrument  used  as  an  elevator. 

The  incising  instrument  evidently  possessed  a  amgle  rather  bluut 
point,  without  shoulders  or  other  device  to  limit  the  depth  of  cutting; 
the  bluntness  is  indicated  by  the  width  of  tbe  bottom  of  the  kerf,  which 
is  always  rounded  or  concave  for  a  width  ranging  from  0.5  mm.  to  1.5 
mm.;  the  fact  that  the  imint  was  single  is  indicated  by  tbe  frequency 
with  which  it  slipped  toward  the  termini  of  the  incisions  and  by  the 
charaiiter  of  the  scratches  thereby  produced,  while  tbe  absence  of 
shoulder  is  indicated  by  the  variability  in  depth  of  the  incisions  and  by 
the  freedom  of  the  margins  of  the  incisions  from  striation  or  other  marks 
of  friction  in  every  case  in  which  the  details  of  the  0[>eration  are  clear. 
In  addition  to  bluntness  at  the  tip,  the  instniment  thickened  rapidly 
in  the  body,  as  attested  by  the  somewhat  flaring  V-shape  of  the  inci- 
sions, which  arc  frequently  as  wide,  ami  Jiever  less  than  half  as  wide,  as 
deep.  Tbe  form  in  plan,  section,  and  longitudinal  profile  of  every  well- 
preserved  incision  indicates  that  the  single  point  was  operated  by  a 
recipnx'al  moiion,  so  as  to  form  a  single-tooth  saw,  sufficient  downward 
pressure  being  exercised  to  cause  it  to  "bite"  the  bone,  and  thus  pro- 
duce a  kerf  having  a  width  determined  by  the  thickness  of  the  instru- 
ment, and  a  length  and  longitudinal  profile  determined  by  tbe  length  of 
stroke  and  tbe  center  of  partial  revolution  of  the  instrument  in  the 
hand  of  the  holder;  for  in  most  cases  in  which  the  kerf  is  well  pre- 
served the  longitudinal  profile  is  more  or  less  concave,  indicating  that  i 
the  tip  of  the  instrument  moved  through  a  longer  radios  than  its  beat!. '  ' 
Also  the  well-preserved  incisions  indicate  that  the  instrument  was  not 
only  blunt-tipped  but  rough-sided,  for  the  sides  of  the  kerfs  are  striated 
longitndinally,  though  somewhat  irregularly. 

There  is  nothing  to  suggest  in  any  case  that  the  point  of  tbe  instru- 
ment was  round  or  square,  and  decisive  indications  in  many  cases  that 
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the  rather  blunt  tip  espaaded  longitudinally  in  the  form  of  a  blade 
considerably  broader  than  thick.  The  rectilinear  incisions  give  little 
indication  of  the  relative  width  and  thickneas  -of  the  tools,  bat  the 
cnrvilinear  kerfs  suggest  that  the  longitudinal  width  must  have  been 
two  or  three  or  more  times  the  transverse  dimension — i.  e.,  that  the  tool 
must  have  been  a  blade  measuring,  at  a  distance  of  say  8  mm.  from  the 
tip,  about  3  or  4  mm.  from  side  to  side,  and  somewhere  between  5  and 
10  mm.  ftom  edge  to  edge. 

ItiSfOf  coarse,  impossible  to  estimate,  with  any  approach  to  accuracy, 
the  leugth  of  the  blade,  which  might  or  might  not  have  been  hafted, 
bot  it  is  practicable  to  estimate  roughly  the  hital  length  of  the  instru- 
ment, inclading  the  haft,  if  hafted,  from  the  curvatare  in  bottom  pro- 
file of  the  incisionH,  assuming  the  tool  to  have  been  held  iu  convenient 
fashion  in  one  hand ;  and  such  an  estimate,  based  on  the  well-preserved 
incisions  in  crania  1,  2, 14, 15, 16,  and  IT,  ranges  from  about  60  or  75  to 
some  150  or  2U0  mm. ;  i.  e.,  it  seems  probable  that  the  instrument  was 
long  enough  to  be  handled  conveniently  in  one  hand,  with  the  occasional 
assistance  of  the  other. 

Putting  the  various  dimensions  together,  they  are  tbuod  to  define  a 
blade  corresponding  with  an  ordinary  cttone  knife  or  spearhead,  or  with 
an  arrowpoint  attached  to  a  short  haft,  while  the  dimensions  are  incon- 
sistent with  those  possessed  by  any  known  cutting  instratnent  of  metal. 
Considering  next  the  longitudinal  strife  in  the  sides  of  the  kerfs,  it 
appears  that  they  would  naturally  and  neceaaarily  be  produced  by  the 
reciprocal  operation  of  a  knife  or  spearhead  chipped  from  stone  of 
coarse  texture  or  of  such  structure  as  to  give  a  splintery  fracture,  and 
that  these  features  would  not  be  produced  by  any  known  single-point 
tool  of  metal,  polished  stone,  tooth,  or  shell.  Accordingly,  the  detailed 
features  displayetl  by  the  collection  afford  practically  conclnsive  evi- 
^  dence  that  the  incising  instrument  was  a  stone  blade  of  common  form 
and  character.  There  is  absolutely  no  suggestion  in  any  of  the  speci- 
mens that  the  kerfs  were  produced  by  any  other  kind  of  tool,  either  of 
other  material  than  stone  or  of  other  form  than  a  blunt  single-tip  blade. 

Several  of  the  crania  indic(\te  that  the  rasping  was  effected  by  an 
irregularly  rough  surface,  since  the  striffi  are  unequal  in  depth  and 
variable  in  contour  and  length.  In  only  a  single  instance  (cranium  8) 
are  the  strice  sufficiently  uniform  even  to  suggest  the  use  of  a  regularly 
lormed  rasp  or  file  of  metal  or  other  tough  mat«ria1,  and  even  in  this  case 
careful  examination  shows  that  the  uniformity  is  almost  certainly  due 
to  exceptional  shortness  of  stroke  in  beveling  the  narrow  marginal  zone 
(1  to  9  mm.  in  width)  of  the^nt«r  table  of  the  skull.  In  most  cases  the 
striie  are  precisely  sbch  as  those  traversing  longitudinally  the  sides  of 
the  outs,  and  this  similarity  suggests  that  they  were  effected  simply  by 
rubbing  with  the  side  of  a  blade  chipped  from  stone  of  coarse  texture 
or  splintery  fractura 
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Id  some  cases  the  size  of  the  instrameut  used  for  rasping  ia  roughly 
indicated.  The  griDdiogoiit  of  the  kerf  terminals  in  crania  7  (the  later 
operation)  and  18  (the  latest  operation)  produced  surfaces  curved  iu 
two  dimenaions,  of  such  degree  of  curvature  as  to  indicate  that  the 
iustrumeat  must  tiave  been  about  the  size  of  the  blade  iaferred  from 
the  inciBiona;  moreover,  iu  crsoium  16  the  strise  traversing  the  fracture 
terminate  anteriorly  iu  a  series  of  scratches  precisely  such  as  accom- 
pany the  kerf  terminals,  saggeating  that  in  this  instance,  at  leaat,  the 
striae  were  produced  by  the  distal  portion  of  a  blunt-point  instrument 
corresponding  generally  to  the  incising  tool. 

Accordingly,  there  is  a  fairly  conclusive  body  of  evidence  that  the 
rasping  was  effected  by  means  of  common  atone  implementa,  either 
identical  with  or  closely  similar  to  those  used  iu  cutting,  and  there  are 
no  marks  which  might  not  be  produced  by  such  an  instrument,  nor  is 
there  the  least  indication  that  instruments  of  metal,  tooth,  or  shell 
were  employed,  though  it  ia  possible  that  some  of  the  work  (e.  g.,  in 
cranium  10,  in  which  the  traces  of  instrumentation  are  practically  oblit- 
erated) might  have  been  performed  with  other  materials  than  stone,  the 
scraping  of  the  9outh  Sea  islanders  being  suggested. 

In  the  single  ease  in  which  the  bony  fulcrum  of  the  elevator  is  dis- 
tinctively preserved  ^cranium  4),  the  marks  indicate  merely  that  the 
instrument  waa  rougher  irregular,  rather  than  smoothly  rounded,  sug- 
gesting that  the  elevator  was  nothing  more  than  the  stone  blade  used 
in  making  the  incision.  In  several  cases,  however,  there  are  indications 
that  considerable  force  was  exerted  iu  raising  the  button,  perhaps 
requiring  a  tougher  material  than  stone,  which  suggests  that  special 
instruments  of  tooth,  antler,  or  hard  wood  might  have  been  employed 
for  this  purpose. 

It  may  be  noted  iu  passing  that  the  Squier  cranium  corresponds  in 
indications  of  instrumentation  with  crania  1  and  3  of  the  Muniz  collec- 
tion, while  several  of  the  Cuzco  crania  indicate  the  employment  of 
dissimilar  methods  and  distinct  inatruments;  but  in  the  absence  of 
decisive  facta,  such  as  can  be  obtained  only  by  critical  examination 
of  the  specimens  themselves,  these  examples  of  Peruvian  trephining 
may  be  passed  over  without  detailed  consideration. 

Summarily  it  appears  that  the  instrnmenta  used  in  performing  the 
operations  exemphtied  in  the  MuDiz  collection  were  chiefly  or  exclu- 
sively stone  implementa  of  the  character  found  among  nearly  alt  primi- 
tive peoples,  including  the  ancient  Peruvians.  There  is  nothing  to 
indicate  that  the  instrumeuts  were  in  any  way  si>ecialized ;  there  is 
absolutely  no  indication  of  the  employment  of  trephines,  saws,  or  other 
multiple-point  instruments,  and  only  negative  suggestions  concerning 
the  use  of  metal. 
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PROCEDURE  OP  THE  OPERATORS 


Some  idea  as  to  the  technique  of  Peraviaii  trepliiDing  maybe  gained 
from  a  study  of  the  procedure  of  the  operators,  as  iudicated  by  the 
character  aod  sequence  of  steps  in  the  better  revealed  operations,    u- 
TUere  are  many  indications  that  tbe  oiterators  were  (1)  inexpert  in 
manipulation,  (2)  ignorant  of  physiology,  (^)  skilless  in  diagnosis  and  / 
treatment,  and  (4)  regardless  of  the  gravity  of  the  operations  performed. 

As  already  noted,  there  was  a  sequence  in  refinementof  the  bone  cnt- 
ting,  running  from  the  extravagant  quadrangular  button  with  eight 
projecting  kerfs  exemplified  by  cranium  I,  and  the  Ktill  more  barbarous 
Hlaebing  shown  in  cranium  6,  to  tbe  relatively  refined  circular  incision 
of  cranium  8.  Tet  there  is  nothing  to  indica'e  that  the  sequence  means 
anything  more  than  a  simple  transition  from  tbe  more  clumsy  to  the 
less.  There  is  scarcely  a  specimen,  not  modified  by  reparative  growth, 
that  does  not  display  more  or  less  extended  kerf  terminals  and  exten- 
sive scratches  produced  by  the  slipping  of  the  tool;  and  the  apertures 
display  an  irregularity  of  form  attesting  unfamtliarity  either  with  geo- 
metric projiortioD  in  general  or  with  the  production  of  geometric  figures 
by  means  of  the  facilities  and  under  tbe  coudittons  represeDt«d  by  the 
work.  Most  of  the  operations  were  evidently  performed  in  random  ,^ 
&shion  without  definite  plan,  by  rule  of  thumb  or  by  no  rule  at  all. 
There  was  apparently  no  uniformity  in  the  orientation  of  the  quadran-  f 
gular  operations  save  that  of  convenience  in  operating,  and  in  several 
cases  (e.  g.,  in  the  later  operation  in  cranium  7,  in  cranium  8,  and  in  the 
latest  operation  in  cranium  18)  the  outline  of  the  cutting  was  mani- 
festly determined  by  the  attitude  in  which  the  subject  was  placed.  In 
some  of  the  more  refined  operations  the  incising  blade  was  apparently 
held  in  such  manner  as  to  produce  a  tapering  button  and  beveled  mar- 
gin, yet  most  of  the  rectilinear  and  some  of  the  curvilinear  kerf^  indicate 
that  the  tool  was  variously  inclined,  either  through  pure  clumsiness  and 
inattention,  as  in  the  outlying  incision  in  cranium  1,  in  which  (apparently 
by  reason  in  part  of  interference  with  the  integument)  the  tool  was 
inclined  at  Bucb  an  angle  to  the  tangent  as  to  require  the  cutting  of  bone 
to  nearly  twice  tbe  normal  thickness  of  the  skull,  or  by  effort  to  keep 
the  baud  (and  tool)  out  of  the  way  of  vision,  as  in  cranium  8.  So,  too, 
when  the  bony  surface  was  irregular  or  protuberant  the  tool  was  ]>er- 
mitted  to  diverge,  regardless  of  the  original  direction,  as  in  crania  4 
and  16.  Id  short,  there  is  nothing  to  indicate  defiuite  plan  or  deft 
execution  in  any  of  tbe  operations. 

The  extravagant  incision  and  violent  elevation  characterizing  many 
of  the  operations  necessarily  rendered  the  artificial  lesions  much  more 
extensive  and  dangerous  than  necessary,  and  the  frequency  with  which 
this  needless  danger  was  incurred  indicates  that  the  operators  bad 
little  if  any  notion  of  the  physiologic  processes  involved  in  resistance, 
recovery,  and  reparation.  In  several  cases,  too,  the  cutting  was  care- 
lessly carried  entirely  through   the  bony  tables  so  extensively  as  to 
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indicate  that  tbe  tool  penetrated  the  intracranial  tiBsnes  in  such  mau- 
iier  that  the  operation  probably  became  the  immediate  cause  of  the 
death  of  the  victim,  as  in  crania  1,  4,  C,  and  17,  and  perhaps  2,  3,  6, 12 
(tbe  later  operation),  and  IS;  this  highly  indefensible  procedure  appar- 
ently growing  out  of  ignorance  concerning  the  delicatiy  of  brain  and 
meninges.  Again,  the  apertures  seem  to  be  located  altogether  at  ran- 
dom with  respect  to  tbe  stractures  affected;  no  fewer  than  nine  of  the 
twenty-four  operations  involve  sutnres,  and  at  least  two  (crania  I'A  and 
18)  were,  apparently  needlessly,  so  located  as  to  traverse  the  sagittal 
suture  about  its  union  with  the  coronal,  thereby  endangering  especially- 
delicate  and  conspicaous  structures.  Several  of  the  operations  were, 
indeed,  evidently  located  by  wounds,  and  these  cases  niiglit  be  con- 
sidered so  desperate  as  to  override  ordinary  prudence;  yet  a  sufficient 
number  are  so  manifestly  ill  placed  as  to  indicate  that  the  operator 
knew  not  whereof  he  wrought. 

While  the  inference  seems  unavoidable  that  some  of  tbe  operations 
were  intentionally  located  by  traumatic  lesions — indeed,  tbe  evidence 
of  cranium  14  alone  would  appear  conclusive  on  this  i>oint,  even  if  it 
were  not  corroborated  by  that  of  15,  16, 17,  and  19 — ^yet  there  are  a 
number  of  examples  of  aberrant  location  and  erratic  exploration.  In 
cranium  1  no  trace  of  antecedent  lesion  can  be  found  about  the  locua 
of  operation,  though  there  was  an  evidently  fresh  wound,  of  a  seventy 
indicated  by  fracturing  of  tbe  outer  table,  in  a  remote  part  of  tbe  ekull; 
yet  there  is  no  indication  of  treatment  about  the  wound,  while  explora- 
tory marks  are  fonud  30,  40,  and  eveu  50  mm.  away  from  the  center 
of  the  operation  in  the  foar  cardinal  directions,  and  the  great  oak> 
lying  incision  would  seem  to  have  been  exploratory  or  experimental. 
So  also  the  score  of  widely  distributed  incisions,  with  exploratory 
scratches  extending  25  mm.  farther,  displayed  by  cranium  5,  tell  of 
thoughtless  hacking,  with  no  Indication  of  diagnosis  or  intelligent 
adaptation  of  means  to  ends.  The  fact  that  curative  treatment  was 
essayed  at  all  in  connection  with  the  fearful  wound  displayed  by 
cranium  16  would  appear  to  indicate  utter  incompetence  in  diagnosis; 
and  the- fact  that  the  chief  treatment  was  located  far  fh^m  the  center 
of  the  lesion,  and  that  some  of  the  more  ambitious  slashes  were 
entirely  beyond  the  region  affected  by  the  extensive  fracture,  strongly 
indicates  absence  of  diagnosis  in  the  ordinary  sense,  and  demonstrates 
that  tbe  treatment  was  altogether  inapplicable.  In  cranium  17,  too, 
the  operator  went  far  afield  in  bis  earlier  efforts,  and  evidently  com- 
pleted an  operation  that  bad  very  little  to  do  with  tbe  essential  features 
of  a  wound  wbicli  must  have  displayed  conspicuous  symptoms,  and  it 
is  evident  that  he  only  approached  tbe  real  locus  of  the  lesion  subse- 
quently, and  then  in  an  indeHnite  and  blundering  fashion  which  appar- 
ently resulted  in  the  death  of  the  long-suffering  subject.  These  cases 
of  obvious  blnndering  might  be  doubled  or  tripled  in  the  collection; 
they  are  only  typical.    Thus  there  are  several  examples  of  glariagly 
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defective  diagnoaia  and  ill-directed  treatment,  wbile,  witb  tlie  possible 
exception  of  crania  14  and  15  (in  which  the  indications  may  easily  be 
illusive),  no  examples  are  found  to  prove  or  even  to  suggest  diagnostic 
skill — tliere  is  much  evidence  against  aad  no  evidence  in  favor  of  the 
competence  of  the  primitive  practitioner. 

A  striking  feature  of  the  collection  is  the  magnitude  and  boldness  of 
the  operations  displayed  by  the  crania.  In  one  instance  (cranium  2) 
the  operator  evidently  sought  to  minimize  the  ares  att'ected  by  his  treat- 
ment; in  another  instance  (cranium  8)  the  operation  suggests  studied 
economy  uf  vital  force;  in  two  cases  (crania  14  and  15)  the  treatment 
was  coextensive  with  the  traumatism;  while  in  three  cases  (crania  16, 
17,  and  19)  the  treatment  was  more  restricted  than  the  antecedent 
lesion.  In  nearly  all  the  other  cases  the  treatment  seems  to  have  been 
nunecessarily  extravagant,  wbile  in  several  instances  (already  not«d) 
the  cutting  was  so  reckless  as  almost  neceasarily  to  invade  the  cerebral 
tissues  and  occasion  the  death  of  the  subjects.  Even  in  the  three  cases 
in  which  the  antecedent  lesion  was  more  extensive  than  the  treatment, 
the  recklessness  of  procedure  ia  indicated  by  aberiaut  location,  as  well 
as  by  the  fact  tfaat  the  operation  was  nn<lertaken  in  connection  with 
almost  necessarily  fatal  wounds,  as  must  have  been  clearly  indicated 
by  unmistakable  conditions  and  symptoms.  So,  too,  complete  disre- 
ganl  of  auffering  on  the  part  of  the  jiatients  is  attested  by  the  rude 
and  wide-reaching  scratches  and  the  violent  outwretiohing  of  the  but- 
tons, while  the  extensive  wounding  of  the  periosteum  was  barbarous, 
largely  needless,  and  wholly  irrational.  The  only  definite  suggestion 
of  post-mortem  operation  found  in  the  collection  arises  in  the  reckless 
and  inhuman  slashing  of  integuuieiit,  bone,  and  brain  by  evidently 
needless  operations. 

In  short,  Peruvian  trephining,  as  exemplified  in  the  MuDiz  collection,' 
can  only  be  regarded  as  crude  in  plan  and  bungling  in  procedure;  and 
study  of  the  procedure  only  occasions  surprise  that  the  results  were 
not  worse,  and  awakens  admiration  for  the  powerful  vitality  which 
enabled  so  large  a  proportion  of  the  victims  to  survive. 

THE  MOTIVE  FOR  OPERATING 

QSNEBAL   INDICATIONS   OP  MOTIVE 

The  characteristics  of  the  crania  throw  some  light  on  the  question 
as  to  the  motives  actuating  the  primitive  practitioners  of  Peru,  Six- 
teen and  probably  17  or  18  of  the  19  specimens  are  almost  certainly 
masculine,  and  represent  early  and  vigorous  maturity;  all  of  the  well- 
preserved  examples  are  remarkable  fur  the  thickness  and  strength  of 
the  bone  and  the  rugosity  of  the  ligament  attachments,  while  the  ill- 
preserved  specimens  apparently  differ  only  by  reason  of  the  weathering 
and  erosion  to  whicli  they  have  been  subjected.  The  first  specimen  of 
donbthil  gender  is  the  fragmentary  cranium  6,  which  is  iiuestionable 
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only  by  reason  nf  the  fact  that  the  single  parietal  bone  does  not  admit 
of  Katisfactory  comparison  with  tbe  entire  specimens;  the  second  is  the 
small  and  delicately  molded  cranium  12,  which  may  be  feminine;  the 
third  is  the  small  apecimeii  of  somewhat  abnormal  appearance  (number 
19)  with  mature  sntares  and  immature  dentition,  which  may  be  feminine 
also.thoagb  it  seems  quite  as  probable  that  it  represents  an  ill-developed 
male.  Collectively  the  crania  appear  t«  represent  vigorous  and  healthy 
young  men.  presumptively  soldiery;  there  is  every  indication  of  fine 
physical  development,  not  only  in  strength  uf  tissue,  but  in  soundness  of 
constitution  as  indicated  by  the/requent  survival  of  desperate  wounds 
and  even  more  desperate  treatment;  yet  there  is  nothing  in  the  crania 
themselves  or  in  the  evidence  of  the  instruments  and  operations  to 
indicate  noteworthy  intellectual  development. 

The  individual  and  collective  characteristics  indicated  by  osseous 
and  muscular  development  are  no  less  clearly  shown  iu  the  minor  trau- 
matic lesions  displayed  by  most  of  the  crania.  Cranium  1  displays  a 
late  ante-mortem  contusion  with  slight  fracture  of  tbe  frontal  bono  and, 
in  addition,  two  long  healed  grooves  over  the  left  temple;  cranium  2 
reveals  a  similar  groove  over  the  right  temple,  an  extensive  indentation 
of  the  frontal  bone,  and  two  suggestive  gashes  in  the  back  of  the  head 
(perhaps  pathologic);  cranium  4  exhibits  an  indentation  some  25  mm. 
in  diameter,  evidently  traumatic,  near  the  center  of  the  right  half  of 
the  frontal  bone;  cranium  5  displays  traces  (partially  obliterated  by 
the  subsequent  backing  of  the  operation)  of  the  customary  vertical 
groove  over  the  left  temple;  cranium  T  reveals  two  such  grooves  on  tfae 
left,  and  two  others  of  exceptional  length  on  the  right;  cranium  10  has 
two  long  parallel  grooves,  somewhat  fresher  iu  aspect  than  usual,  over 
the  right  temple,  and  two  others,  lorming'a  narrow  V  over  the  left  tem- 
ple, with  a  shorter  one  placed  exceptionally  low  on  either-side,  or  in  all 
six  cut-s  symmetrically  grouped;  cranium  11  is  distorted  and  greatly 
flattened  in  the  antero-pa'<terior  dimension,  and  displays  the  character- 
istic groove  on  tbe  right;  cranium  I'J  exhibits  an  extensive  contusiou  at 
the  summit  of  the  frontal  bone,  two  less  extensive  indentations  near  the 
center  of  the  left  half  of  the  same  bone,  an  abnormal  scale  at  the  anterior 
angle  of  the  right  parietal,  and  a  long  healed  groove  on  the  left  side  of 
the  frontal;  cranium  15  displays  a  completely  healed  contusion  iu  tbe 
center  of  the  frontal,  a  short  gash  above  the  right  orbit,  and  one  of  the 
usual  grooves  above  either  temple,  with  a  shorter  parallel  groove  on 
the  left;  there  is  in  addition  a  partially  healed  fracture  and  iudentatioD 
of  the  outer  table  near  the  left  upper  margin  of  the  frontal ;  cranium 
16  displays  an  immense  scar,  perhaps  of  pathologic  rather  than  trau- 
matic origin,  a  little  to  tbe  right  of  the  center  in  the  upper  part  of  tbe 
frontal,  and  there  are  the  usual  ante-mortem  grooves  above  the  tem- 
ples, that  on  the  left  being  particularly  long  and  deep;  cranium  17 
reveals  the  usual  groove  on  the  right,  with  an  inconspicuous  corre- 
sponding mark  on  the  left;  cranium  18  is  indented  by  a  deep  groove  of 
tbe  usual  character  over  the  right  temple,  and  displays  a  considerable 


d  by  Google 


Mcsu-McoM)  SYSTEMATIC    MARKING    OF    CRANIA  65 

thougli  not  very  deep  scar  midvay  between  the  left  orbit  aud  the 
crowu,  and  a  deeper  scar  near  the  center  of  the  rigbt  parietal;  while 
cranium  19  shows  an  incunspicuoua  mark  of  the  usual  character  over 
the  left  temple,  and  in  addition  a  f^onsiderable  coittnaion  l>y  wliich  the 
outer  table  is  somewhat  crushed  aud  both  tables  depressed.  These 
anmistakable  records  of  traumatic  history  are  additional  to  the  opera- 
tions, single  and  multiple,  and  to  the  more  or  less  extensive  wounds 
with  which  several  of  them  are  connected.  There  are  accorduiglyfour 
classes  of  traumatic  injuries  repreaent'ed,  viz,  (1)  those  produced  by  the 
trephining,  (2)  the  antecedent  fractures  displayed  by  five  of  the  crania, 
(.3)  the  curious  grooves  over  the  temples  exhibited  by  most  of  the  spec- 
imens, aud  (4)  the  miscellaneous  indentations  aud  bone  scars  displayed 
by  fully  half  the  crania.  Excluding  the  first  three  classes,  the  19  speti 
mens  display  no  fewer  than  14  traumatic  lesions  resulting  from  injuries 
to  the  head,  which  were  more  or  less  serious,  yet  always  of  such  severity 
as  to  leave  clear  traces  in  the  bony  structure;  aud  nearly  all  of  these 
were  anterior.  The  five  wounds  of  the  second  class  were  of  such  sever- 
ity as  almost  necessarily  to  be  mortal.  This  remarkable  record  of  acci-1 
dent  indicates  that  the  individuals  lived  eventful  albeit  short  lives,! 
and  were  inured  to  blood  and  pain  and  accustomed  to  facing  danger.! 
The  peculiar  scoring  above  the  temples  (of  which  23  examples  are  dis-  ] 
played  by  the  17  frontal  bones)  is  much  too  regular  to  be  ascribed  to 
fortuitous  wounding;  without  examinatiouofa  larger  numt>er  of  crania 
aud  careful  consideration  of  their  associations,  these  marks  may  not 
safety  be  interpreted;  yet  it  may  be  suggested  (the  suggestion  arising 
in  analogies  with  other  American  aborigines)  that  they  aru  records  of 
ceremonial  observances  in  which  wounds  were  inflicted  on  young  men 
chosen  for  initiation  into  militant  or  other  orders.  The  scars  indicate 
lesions  uo  more  serious  and  probably  less  paiufnl  than  those  of  the 
Haudau  and  Hidatsa  tribes  of  Xorth  America,  while  some  of  the  Pueblo 
Indians,  who  are  still  more  closely  connei;ted  in  culture  with  the  South 
Americanpeoples,  have  initiatory  ceremonies  involving  symbolic  wound- 
ing of  the  head,  which  can  only  be  regarded  as  the  vestige  of  an  archaic 
custom  of  actual  wounding  in  tlie  initiation.  So,  too,  the  "scarred 
skulls  from  Florida,"  recently  brought  to  light  by  pushing,  are  marked 
by  regular  ridges  of  papuloid  bony  growth,  which  seem  to  have  resutteil 
iVom  the  cicatrization  of  the  scalp;  the  iuference  being  that  the  marks 
were  made  in  producing  a  permanent  symbolic  crest  of  hair,  supple- 
mented by  feathers,  etc.,  to  distinguish  the  waniors.' 

Some  indications  of  motive  may  be  found  iu  the  antiquity  of  the 
collection,  as  evidenced  by  the  methods  of  oi)eratiog.  In  every  case  iu 
which  the  marks  of  instrumentation  are  preserved  they  point  clearly 
and  unmistakably  to  the  use  of  primitive  tools,  mainly  or  wholly  of  ' 
stone;  there  is  no  suggestion  of  the  slightest  value  that  metal  was  used 
in  any  part  of  the  treatment;  and  while  there  is  a  certain  similarity 

'  American  ADthtupologlst,  volume  i,  1881,  pp.  I'-IS. 
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ruiiiiiug  through  all  trephining  operations,  there  is  not  the  slightest  in- 
<lieation  that  these  primitive  operations  were  influenced  by  the  refined 
methods  of  civilization,  aod  stroug  indications  that  some  of  them — 
notably  the  operations  by  rectaogular  cutting — were  autochthonous/ 
Accordingly  the  inherent  evidence  of  the  collection  appears  to  prove 
that  alt  of  these  cases  of  trephining  antedated  the  advent  of  white  men, 
and  were  thus  essentially  prehistoric' 

Another  indication  of  motive  may  be  derived  ft-om  the  i>enod  of  the 
operation  with  respect  to  the  life  of  the  individual  treated.  Out  of  the 
24  cases  represented  by  distinct  operations,  S^recorded  by  crania  7 
(twooi>eratious),  10, 12  (the  earliest  operation),  13  (two  operations),  and 
18  (the  two  earlier  operations) — survived  long  enough  to  permit  more 
or  less  extensive  reparative  changes  and  considerable  bony  growth, 
while  C  other  cases — recorded  in  crania  S,  9, 11,  12,  18  (the  third  opera- 
tion), and  19 — apparently  survived  for  days  or  months,  and  in  some 
cases  perhaps  for  years.  Excluding  the  case  exemplified  by  cranium  19 
(in  which  the  antecedent  lesiou  was  almost  necessarily  fatal)  this  gives 
a  ratio  of  13  survivals  out  of  21  operations,  or  a  perceutage  quite  as 
high  as  that  of  modern  practice.  In  one  case  (that  exemplified  in  cra- 
nium 16)  it  is  clear  that  the  patient  died  under  the  operation,  and  that 
the  treatment  was  abandoned  without  closing  the  integument;  in  at 
least  2  cases  (those  of  crania  1  and  5)  there  is  practically  conclusive 
evidence  in  the  condition  of  the  bone  that  the  victim  died  in  or  very 
soon  alter  tlie  operation;  while  in  3  other  cases  (recorded  in  crania  14, 
15,  and  17)  the  relation  between  the  cutting  afid  evidently  antecedent 
wounds  indicates  that  the  patients  died  in  the  hands  of  the  operators. 
Accordingly,  in  C  (7  if  cranium  19  be  reckoned)  out  of  23  cases,  either 
the  operations  or  the  immediately  antecedent  lesions  were  undoubtedly 
i'atal.  In  one  case  (represented  by  cranium  2)  death  seems  to  have 
supervened  on  an  oi>eration  connected  with  the  diseased  condition  of 
the  bone ;  and  there  remain  3  cases  (those  of  crania  3,  4,  and  6)  in  which 
the  state  of  preservation  is  hardly  such  as  to  indicate  the  relation  of 
the  operations  to  the  life  of  the  individual  with  certitude,  though  in 
two  of  these  there  is  forcible  suggestion  of  death  under  the  knife.  On 
the  whole,  it  is  certain  that  over  half  of  the  operations  were  long  ante- 
mortem,  and  that  most  of  the  remainder  were  ante-mortem  at  least  in 
their  inception,  and  there  is  not  the  slightest  indicatiou,  except  in  the 
otherwise  explicable  rudeness  of  the  treatment,  that  any  of  the  opera-l 
tions  T*re  post-mortem. 

Still  another  indicatiou  concerning  motive  appears  in  the  form  and 
character  of  the  buttons  or  bony  fragments  removed  by  the  operators. 

Itmny  bennWd  tbiit  the  above  mrervuce  from  Ihe  trephioed  crania  it  in  ncnirdicitb  valamlnoa* 
and  indubitable  evIilencK  abulneri  h;  Dr  Miinii  that  all  iif  ibe  arU  of  the  people  repreiinnled  by  the 

cli^rly  indlcsM  not  only  ■  preSpunleli  but  a  prelnfan  age  fur  the  aDClent  trepbinera.  The  only 
notable  BuggcBtlonoC legs  HnllqaityU  that  urthudexienutlungt von  by  Sqalerlotbesknlloblalned  by 
blm  rrom  SeBoni  ZeotiDO,  anil  said  to  have  Uvn  taken  some  iLms  hefore  tnaa  an  "Incacemetsiy  In 
the  TBllay  of  Tucay  ■'  C  Peni-IncidenU  of  Travrl  and  Eiplomtiim  in  the  Lard  of  the  Inca^"  1877, 
page  iX) :  and  it  la  clear  that  iu  IblH  cue  ibe  evidence  of  Incan  age  la  far  from  oowplete. 
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Craniam  i  displays  cattiu^  in  auch  itianuer  as  to  describe  four  irregu- 
larly rectangular  bits  of  boue,  while  the  vork  on  cranium  5  yielded  a 
still  larger  number  of  still  more  irregular  fragments.  The  operation 
exemplified  by  cranium  8  may,  indeed,  liave  yielded  a  circular  button, 
but  considerable  additional  bone  was  removed  in  minute  shreds  by 
subsequent  rasping.  If  the  operation  in  craniani  10  was  performed 
wholly  by  scraping,  as  appearances  indicate,  then  all  of  the  dtsloilged 
bone  came  away  in  shreds  or  filings;  in  the  later  operation  or  opera- 
tions on  cranium  12  most  of  the  bony  matter  seems  to  have  been  removed 
by  scraping;  in  cranium  14  bony  splinters  only  were  removed,  and  in 
cranium  15  snch  splinters  in  connection  with  a  probably  broken  bony 
tongue  of  irregular  form.  So,  too,  in  all  the  other  cases  th^re  are  unmis- 
takable indications  that  the  imrpose  of  the  operator  was  to  produce  an 
aperture,  and  not  to  obtain  bone  fragments  of  any  particular  form  or 
size;  and  there  is  uot  the  slightest  indication  in  any  of  the  specimens 
that  the  cutting  was  designed  to  yield  roudellesJ      \ 

3PBCIAL  INDICATIONS  OP  MOTIVE 

Strong  yet  somewhat  illasive  light  is  thrown  on  the  motives  actuat- 
ing the  prehistoric  practitioners  of  Peru  by  the  relations  between  tre- 
phining and  traumatic  lesions.  In  6  cases  (exemplified  by  crania  6, 
14-17,  and  19)  the  operations  were  evidently  located  by  grave  wounds. 
The  13  remaining  crania  display  18  operations  having  no  traceable  con- 
nection with  lesions,  while,  as  already  enumerated,  no  fewer  than  14 
scars  of  more  or  less  serious  wounds  (some  of  considerable  gravity)  are 
displayed,  none  of  which  were  treated  by  trepfaiuiug.  The  23  examples 
of  manifestly  intentional  wounding  of  such  severity  as  to  leave  bone 
scars  over  the  temples  maybe  neglected.  Accordingly  it  appears  that, 
while  there  are  a  few  cases  of  indubitable  connection  between  operation 
and  antecedent  lesion,  this  relation  is  subordinate — in  most  cases  the 
cranial  lesions  did  not  lead  to  trephining,  while  in  the  great  majority 
of  cases  the  trephining  was  apparently  uot  connected  with  traumatic 
l^ion.  In  one  case  (cranium  2)  there  is  a  strong  suggestion  that  the 
operation  was  connected  with  pathologic  lesion;  yet  this  case  does  not 
materially  affect  the  relations  between  lesion  and  trephining.  The  rela- 
tions may  perhaps  beat  be  summarized  by  the  statements  (1)  that  most 
of  the  operations  were  independent  of  cranial  wounds  so  far  as  can  be 
ascertained;  (2)  that  most  of  the  cranial  lesions  were  not  followed  by 
trephining;  and  (3)  that  only  wounds  of  great  severity  were  followed 
by  cranial  treatment. 

On  considering  specially  the  sis  crania  (6, 14-17,  and  19)  displaying 
operations  located  by  immediately  antecedent  wounds,  they  appear  to 
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fait  into  three  categories.  In  the  tirst  category,  represeiiti:(l  by  eiaiiia 
6, 14,  and  15,  the  operationa  were  located  by  depressed  fractures  of  con- 
eiderable  gravity,  and  the  procedure,  albeit  clanisy,  was  of  such  char- 
acter as  to  teud  to  utfurd  relief — i.  e.,  the  wounds  were  such  as  modern 
practitioners  would  treat  by  crauial  cutting,  including  the  removal  of 
bony  splinters,  the  excision  of  rough  edges,  and  the  elevation  of  the 
depressed  bone,  in  a  manner  corresponding  fairly  with  the  primitive 
procedure.  Accordingly,  if  these  cases  stood  by  themselves,  tliey 
would  api>ear  to  indicate  rational  therapeutic  surgery;  and  the  indica- 
tion of  the  operation  coinciding  with  pathologic  lesion  (cranium  2)  is 
similar.  The  second  category  is  represented  by  cranium  19,  in  which 
the  wound  w^  apparently  a  depressed  fracture,  with  extensive  stellate 
Assuring — i.  e.,  a  wound  in  which  trephining  would  be  indicated  to 
modern  practitioners,  uuless  the  symptoms  permitt«<l  diagnosis  of  the 
great  extension  of  one  of  these  fissures  through  the  orbital  and  nasal 
bones.  Accordingly,  this  example  also  suggests  rational  therapeutic 
motive,  and  the  suggestion  is  gitiatly  strengthened  by  the  use  of  a 
plate.  lu  the  third  category,  represented  by  crania  10  and  17,  on  the 
other  hand,  the  treatment  was  uot  only  barbarous  and  clumsy,  but  ill 
directed.  In  the  first  es^ample  the  woand  was  of  such  character  as  to 
contraindicate  trephining,  white  in  the  second  it  was  of  sach  nature 
as  to  require  a  treatment  quite  difiiBrent  from  that  adopted.  As 
already  noted,  this  and  several  other  cases  demonstrate  ignorance  of 
physiology  and  etiology  on  the  part  of  the  operators.  They  might,  per- 
haps, be  regarded  as  representing  the  eflorta  of  specially  bungliug 
practitioners,  though  there  is  nothing  save  the  treatment  in  the  three 
or  four  foregoing  cases  to  suggest  greater  skill  on  the  part  of  any  of 
the  practitioners;  and  accordingly  these  exami>iea  can  hardly  be  con- 
sidered to  represent  a  rational  therapeutic  surgery.  On  the  whole, 
this  group  of  crania,  taken  by  themselves,  appear  iit  first  sight,  albeit 
somewhat  doubtfully,  to  represent  definite  therai>eutic  treatment;  yet 
it  is  to  be  observed  that  their  testimony  is  iudi<tative  or  merely  sugges- 
tive rather  than  conclusive. 

On  considering  the  outeome  of  tlie  treatment  exemplified  in  the  six 
cases,  a  significant  relation  appears — three  of  the  viclims  died  under 
the  knife  early  in  the  (>|)eration,  two  more  died  before  the  aimless 
hacking  and  scraping  was  completed,  and  the  sixth  dii-d  after  the  oper- 
ation was  completed  but  before  the  beginning  of  reparative  process  iu 
the  bone.  Thus  none  of  the  subjects  of  the  suggested  therapeutic 
treatment  survived.  It  is  true  that  in  three  of  the  cases  the  wounds 
were  almost  necessarily  fatal,  and  that  in  the  others  they  were  so  seri- 
ous as  probably  to  result  fatally  without  prompt  and  judicious  treat- 
ment, yet  the  fact  remains  that  the  collection  shows  absolutely  no  basis 
for  the  encouragement  of  trephining  as  a  therapeutic  treatment  for 
traumatic  lesions. 

Accordiugly,  on  full  consideration  of  all  of  the  facts  and  relations 
displayed  by  the  group  of  crania  in  wliich  the  operations  were  located 
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by  tiutecedent  wounds,  the  question  arises  whether — saperflcial  indica- 
tions to  the  contrary  notwitlistfuiding — there  is  anytleflnite  indication 
that  the  trephining  was  tberapeativ;  on  the  one  band,  there  is  (1)  the 
association  in  place  and  the  seqaence  in  time  of  lesion  and  cotting, 
ftnd  (2)  the  fact  that  in  two  or  three  cases  trephining  was  adapted  to 
the  relief  of  the  wound;  on  the  other  hand,  there  is  (1)  the  aberrant 
location  of  the  cutting  and  the  reckless  exploration  in  two  cases;  (2) 
the  ignorance  of  physiology  and  etiology  demonstrated  by  these  and 
other  specimens,  and  (3)  the  invariable  failure  of  the  opei-ation,  regarded 
as  a  curative  treatment.  On  the  whole,  it  would  appear,  even  when' 
attention  is  conliued  to  the  inherent  evidence  of  this  most  suggestive 
portion  of  the  collection,  exceedingly  doubtful  whether  the  cranial 
catting  can  instly  be  considered  therapeutic. 

Neglecting  cranium  2  (in  which  there  are  doubtful  indications  of 
location  of  the  operation  by  pathologic  lesions),  there  remain  11  crania, 
displaying  16  operations,  none  of  which  can  be  traced  to  antecedent 
lesions  of  any  sort.  In  these  cases,  therefore,  there  is  no  suggestion 
of  motive.  Accordingly,  it  seems  needful  and  unobjectionable  to  seek 
explanation  of  these  operations  in  the  r^orda  concerning  other  peoples 
of  corresponding  cultural  development.  For  ioiDiediate  explanation, 
it  will  sulBce  to  consider  the  primitive  operation  performed  among  the 
South  Sea  islanders  by  scraping  with  stone  or  shell  and  covering  with 
plates  of  cocoanut  shell.  Among  them  the  operation  is  not  designed 
to  relieve  traumatic  lesions,  so  far  as  the  records  show,  but  to  relieve 
various  neural  and  cerebral  disorders,  such  as  vertigo  and  even  simple 
headache ;  and  the  oj>eration  is  performed  by  tlie  shaman.  Now,  while 
the  records  concerning  the  South  Sea  islanders  are  adequate  so  far  as 
proceflure  and  results  are  concerned,  there  are  clear  indications  that 
the  recorders  did  not  so  fully  cuter  into  the  ideas  of  the  operators  as 
to  understand  the  motives  by  which  they  were  actuated ;  but  the  motives 
can  easily  be  inferred  from  those  actuating  the  shamans  amongother  peo- 
ples of  the  same  cultnregriide.  Among  the  Indians  of  North  America 
and  South  America,  among  the  Australian  aborigines,  among  several 
native  African  tribes,  and  among  different  Eurasian  peoples  atter  the 
dawn  of  history,  the  shumanistic  diagnosis  and  motive  were  closely 
similar.  The  medicine-man  ascribed  the  disorder  to  an  evil  "  mystery," 
often  an  imaginaryworm,sometinie8  an  inanimate  foreign  bady,lodged  in 
the  flesh,  bone,  marrow,  brain,  or  intestines  of  the  sufferer,  and  the  treat- 
ment consisted  in  the  exorcism  or  extraction  of  the  foreign  organism  or 
substance  by  incantation,  sometimes  accompanied  by  local  manipulation 
or  other  treatment;  and  among  those  tribes  in  which  this  notion  of 
disease  and  its  treatment  culminated,  the  imaginary  malelicent  organ- 
ism or  substance  was  commonly  symbolized  by  an  actual  worm  or  grub, 
or  a  pebble,  or  a  bit  of  wood  or  other  substance,  which  the  shaman  dex- 
terously manipulated  in  such  manner  as  to  convey  to  the  lay  observers 
the  impression  that  It  was  taken  from  the  body  of  the  sufferer.    As 
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calture  advanced,  the  materialization  or  incarDation  of  tbe  evil  "mys- 
tery" (lecliDed,  yet  the  primitive  theory  of  disease  persisted  long,  and 
indeed  crops  out  today  in  tbe  lower  strata  of  civilization  in  every 
conntry  on  the  globe;  and  medicine-meti  and  medicine-women,  wearing 
the  mantles  of  the  shamans  of  old,  treat  disease  by  incantation  and 
exorcism,  perhaps  accompanied  by  simple  medication  or  manipulation, 
which  not  infrequently  chances  to  be  beneficial.  Thus,  although  the 
records  of  trephining  among  the  South  Sea  islanders  are  in  one  respect 
incomplete,  there  can  be  little  doubt  as  to  the  motive  underlying  tbe 
operation.  Interpreted  in  tbe  light  of  invariable  ideation  among  primi- 
tive peoples,  the  motive  must  be  ooDsidered  thaumaturgic,  and  the 
actuating  idea  the  design  of  liberating  some  maleficent  "mystery"  by  a 
ceremonial  incantation  grown  into  local  treatment  of  imasaal  severity; 
and  in  view  of  tbe  unanimity  of  motive  among  all  primitive  peoples,  so 
far  as  known,  it  seems  not  only  jnst  and  safe  but  necessary  to  ascribe 
to  tbe  ancient  practitioners  of  Pern  tbe  motives  of  other  American 
Indians  as  well  as  tbe  methods  of  the  South  Sea  islanders.  Thus  the 
16  apparently  erratic  and  aimless  operations  displayed  in  these  11 
crania  find  a  rational  and  adequate  explanation ;  the  treatment  may 
have  been  for  vertigo,  headache,  or  other  disease;  for  coma,  produced 
by  shocks  or  blows  of  such  character  as  to  leave  no  marks,  or  for  tri- 
fling wounds;  but  it  is  safe  to  consider  the  trephining  thaumaturgic 
and  (albeit  perchance  beneficial)  wholly  independent  of  physiologic 
knowledge  and  etiologic  skill. 

On  considering  the  relation  of  this  group  of  operations  to  individual 
history,  it  appears  that  at  least  6  ont  of  16  were  so  far  successful  that 
the  subjects  survived  for  years,  as  attested  by  grow,th  of  bone,  and  that 
at  least  4  and  perhaps  5  more  survived  for  shorter  periods,  giving  a 
ratio  of  success  quite  as  high  as  that  attending  modern  practice;  so 
that,  whatever  the  motive  in  detail,  there  was  adequate  prestige  for  tbe 
{practitioners  and  adequate  encouragement  for  continuing  tbe  practice. 

Becurring  now  to  the  5  or  6  crania  displaying  antecedent  lesions 
associated  with  the  operations,  and  considering  the  cases  in  tbe  light 
of  the  almost  inevitable  inferences  concerning  contemporary  treatment 
in  other  cases,  a  suggestion  arises  as  to  tbe  special  motive  in  these 
individual  cases.  The  suggestion  is  that  tbe  victims  were  treated  not  so 
much  for  the  wounds,  which  the  skillcss  practitioner  was  unable  prop- 
erly to  diagnose,  as  for  the  symptoms  attending  tbe  lesions.  Pursuing 
this  sQggestion,  it  appears  that  in  every  case  the  wounds  were  of  such 
character  as  to  produce  coma,  delirium,  or  other  functional  derangement 
so  serious  as  completely  to  control  the  conduct  of  the  individual — i.  e.,  to 
produce  in  esajigerated  degree  such  disorders  aa  are  habitually  treated 
by  the  South  Sea  islanders.  Assuming  the  treatment  to  have  been 
actuated  in  this  way,  its  localization,  sometimes  accurate  but  as  often 
erratic,  is  easily  understood ;  for  no  shaman  is  so  completely  dominated 
by  Ills  ideals  as  to  neglect  local  indications.    A  parallel  case  in  which 
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a  gaugronouB  wound  in  the  foot  of  an  Indian  was  treated  by  incision 
tbrongh  tbe  fleab  and  scraping  of  the  bone  in  order  to  extract  amaleficent 
maggot  bag  been  recorded  by  Cashing.' 

CLASSIFICATION  OP  PERUVIAN  TREPKININQ 

Oil  reviewing  tlie  foregoing  evidence  as  to  tbe  ciiltare-grade  and 
antiquity  of  the  Peruvian  practitioners  whose  professional  work  is 
recorded  in  tbe  Mufiiz  collection,  it  becomes  clear  that  the  instruments 
were  chiefly  or  wholly  of  stone,  and  hence  that  the  culture-grade  was 
uncivilized;  and  since  the  use  of  metal  quickly  followed  the  Spanish 
invasion,  it  follows  that  the  trephining  must  be  considered  prehistoric. 
This  conclusion  Is  sastaincd  and  established  by  the  associations  with 
the  other  products  of  Dr  Mufiiz'  work. 

On, reviewing  tbe  evidence  as  to  method,  it  appears  that  there  is  no 
indication  of  tbe  use  of  differentiated  instruments  or  of  skillful  procedure. 
It  follows  that  the  trephining  mnst  be  regarded  as  primitive  rather  than 
specialized ;  and,  since  the  operation  is  known  from  collateral  evidence 
to  have  been  performed  in  prehistoric  times,  it  must  be  regarded  as 
archaic. 

On  reviewing  tbe  indications  of  motive,  it  is  found  that  the  evidence 
is  somewhat  vagne  and  illusive,  yet,  when  considered  comparatively, 
fairly  satisfactory.  There  are  suggestions  of  therapeatic  treatment  in 
a  few  of  the  crania,  yet  on  the  whole  stronger  indications  that  even 
in  these  cases  the  operations  were  thaamaturgic,  while  in  the  great 
m^ority  of  the  specimens  the  operations  can  only  be  interpreted  as 
wholly  thaumaturgic;  and,  since  there  is  nothing  to  indicate  different 
culture-grades  or  differentiated  methods,  it  seems  necessary  to  conclude 
that  all  the  operations  belong  to  the  earlier  stage  in  the  development 
of  sophiology,  and  were  essentially  thaumaturgic.  It  is  clear  that  most 
of  the  operations  were  ante-mortem,  and  there  is  nothing  to  indicate 
that  any  were  post-mortem.  At  the  s^me  time  there  is,  in  several 
cases,  conclusive  evidence  that  the  motive  for  tbe  treatment  was  con- 
nected— albeit  in  a  thanmatiirgic  way — with  the  individual  treated, 


thnitf  n  grnersl  ■rpClFemiik.  The  tbeory  vat  thai  a  "  myslerlouB  "  nis|[got  or  worm,  borrowing  In 
ecBhorbone,  canBed  Ihlg  dlitorder.  Tbe  trMtoiBiitint  wball;  tbaamBtarglo  Id  plan,  tbongh  partly 
(una  incidenUlly)  therapentio  Id  procedare.  It  tH'san  vtih  tho  making  nt  tcalpels  atiU  lauoela  from 
bolllp  rUhs  and  Dhalcllmi,  anil  utth  many  luckDtBllDnsi  next  the  [mniir  was  rleauaeil;  then  a  T-abapa 
jDL'laloD  was  mids  in  inch  manner  aa  tolajop™  the  tomor,  anil  the  pn*  and  ecnuuifere  remoTed 
and  the  gaif^enuua  tiaane  cut  away,  eipeiilnj;  the  bone,  with  dlacolored  perloatenm.  whicb  naa  citfo- 
full_v  Hf-raped.  Allhla  at  ape  a  fetich,  aynibolirinc  the  "myatcrioiia''inaggor,  iraalaid  in  the  flotmd 
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conalmctlTe  proceaa  (in  preecriptorialidHlloDi,  and  the  powder  eymboliaed  fmotifying  pollen-  The 
complele  cure  wai  dao  imrtly  to  aubiwinent  dietiDg.  which  waa  incidentiilly  hygienic,  though  the 
deiiign  waa.  like  that  of  tbe  treatment,  wholly  eymliolle  or  tbanmaturgle.  The  bearing  of  thia  case 
OB  ptimltire  irephinlog  is  manifeat.    ("A  Caae  of  Primitive  Sargery,"  Scima.  N..B.,  toI.  v.  IWT.) 
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wbite  there  is  not  the  slightest  indication  that  the  operation  was 
vicarious  in  any  ca»e.  Accordingly  the  motive  mast  be  subclassed  as 
sortilegic. 

SIONIFICANCE  OF  PERUVIAN  TREPKININQ 

As  set  forth  on  earlier  pages,  trephiuing  began  in  early  prehistoric 
times,  and  wa^  performed  after  death  for  the  purpose  of  obtaining 
amulets.  It  seems  necessary  to  conclude  that  the  operation  was  grad- 
ually extended  to  living  captives  for  the  same  vicarious  pariiose,  and  it 
seems  certain  that  the  operation  was  extended  in  turn  to  others  than 
captives  for  slightly  modified  yet  still  essentially  vicarious  purposes. 
On  this  part  of  the  development  of  trephining  the  Peruvian  specimens 
do  not  seem  to  bear  directly. 

As  noted  above  incidentally,  there  is  an  important  stage  in  the  devel- 
opment of  medical  and  surgical  practice  in  which  the  motive  is  wholly 
tbaumaturgic,  yet  in  which  the  incantatiim  is  accompanied  by  medi- 
cation or  manipulation ;  and  it  may  be  added  that  there  are  numberless 
known  instances  in  which  the  manipulation  is  of  great  severity,  extend- 
ing to  scariflcation,  i>enetration  of  the  tissues,  incision  of  the  bone,  and 
actual  trephining.  Sometimes  the  manipulation  is  beneficial,  when  the 
prestige  of  the  shaman  grows,  and  the  aimless  operation  is  thereby 
encouraged  until,  if  frequently  successful,  it  grows  into  empiricism, 
the  forerunner  of  scientific  medicine.  There  is  thus  a  gradual  transi- 
tion from  purely  thaumntnrgic  manipulation  into  emjiiric  surgery. 
Now,  it  would  appear  that  the  Peruvian  trephining  representa  some 
stage  in  tliis  transition;  and  nothing  more  than  inspection  of  the  ill- 
planned,  clnmsy,  and  extravagant  cutting  is  required  to  show  that  the 
stage  was  early,  and  that  the  empiricism  in  which  the  pupil  imitates 
the  teacher  and  the  son  the  sire  could  hardly  have  been  reached. 
Accordingly,  Peruvian  trephining  marks  one  of  the  stages  in  the 
development  of  this  branch  of  medical  treatment,  and  indeed  of  med- 
ical treatment  in  general;  and  it  falls  in  place  with  the  other  known 
instances  of  primitive  trephining,  running  from  the  vicarious  operation 
of  prehistoric  times  to  the  empiric  operation  of  the  present  day,  to 
illustrate  and  demonstrate  the  rise  of  the  art  of  trephination. 

As  already  noted,  trephining  is  jwrhaps  the  boldest  feature  of  mod- 
ern surgery;  audit  may  be  characterized  as  the  only  feature  of  modem 
surgery  which  is  known  to  be  of  great  antiquity.  Accordingly,  tre- 
phining may  be  considered  to  represent  the  trunk  of  the  genetic  tree 
ot  surgery,  and  the  history  of  trephining  may  fairly  be  considered  to 
represent  the  history  of  surgery,  at  any  rate  until  within  recent 
decades;  and  this  history  demonstrates  that  at  least  the  m^jor  opera- 
'  tions  of  surgery  were  in  the  beginning  performed  on  the  dead,  later  on 
those  whose  lives  were  deemed  worthless,  and  only  in  relatively  mod- 
ern periods  for  the  alleviation  of  suflering  and  the  prolongation  of  life. 
Thus  the  Peruvian  collection  is  of  special  note  as  a  record  of  an 
im|K>rtant  period  in  the  unwritten  history  of  surgery. 


dbyGoot^lc 


THE  CLIFF  RUINS 
CANYON  DE   CHELLY,  AKIZONA 

COSMOS  MINDELEFP 


doy  Google 


doyGoc^le 


CONTENTS 


Introdaotion 79 

History  uid  literature 79 

Geogtftph; 82 

Cl»Mi  ft  cation  and  deacriptioDS 89 

Bnina  of  tbe  pneblo  region 89 

I— Old  village*  on  open  Bites 93 

II — Home  villages  on  bottom  lanils 91 

III— Home  villages  located  for  defense Ill 

IV — Cliff  outlooksor  farming  aheltere 142 

Details 153 

Sites 153 

Masonry 159 

Openings 161 

Roofs,  floors,  nnd  timber  work IK 

Storage  and  burial  cista  (Navalio) 166 

Defensive  and  couHtriintive  eipedienls 170 

Kivos  or  sacred  chambers 174 

Chimney-like  stmctoiee 182 

TradltioDB 190 

CoDolosiona ; 191 

75 


I  =y  Google 


doy  Google 


ILLUSTRATIONS 


PL.&TE        XLI.  Hap  of  the  ancieot  pneblo  legiou,  showi 

deCbelly 7ii 

XLII.  Map  of  Canyoa  de  Clielly  Bnd  ita  branches 63 

XLIII.  Detailed  map  of  part  of  CaQ;on  de  CbeUy,  showing  areas  of 

oiiltivable  laud 93 

XLIV,  Section  of  old  walli.  Canyon  daChelly 96 

XLV.  General  view  of  raiti  on  bottom  land,  Canyon  del  Muecto 97 

XLVI.  Village  ruJD  in  CanjoD  de  Chelly 103 

XLVII.  Casa  Blanca  ruin,  Canyon  de  Chellj 105 

XLVIIl.  Mummy  cave,  central  and  eastern  part 112 

XLIX.  Eastern  cove  of  Mummy  care 115 

L.  Reservoir  in  ruin  No.  10 ^ IZi 

LI.  Small  villaae,  mill  Xo.  16,  Canyon  de  Chelly 121t 

LII.  Walls  reeling  on  refuse  in  ruin  So.  16 131 

LIII.  Cliff  outlook  in  lower  Canyon  de  Chelly 149 

LIV.  Cliff  ruin  No.  U 151 

LV.  Site  marked  bypicto^aphs 15.1 

LVI.  Sitediffloultof  apiiroacb 159 

LVII.  Masonry  in  Canyon  deCbeUy 161 

LVIII.  Chinked  walla  in  Canyon  de  Chellj : 163 

LIX.  A  partly  plastered  wall 165 

LX.  Plastered  wall  in  Canyon  de  Chelly 167 

LXI.  Storage  cist  in  Canyon  de  Chelly 169 

LXII.  Navaho  burial  cistB 171 

LXIII.  Kivae  in  min  No.  10,  showing  aecond-story  walls 173 

FiGURK  1.  Ground  plan  of  an  old  ruin  in  Canyon  del  Muerto 95 

3.  Ground  plan  of  a  rnin  on  bottom  land  in  Canyon  del  Muerto 96 

3.  Ground  plan  of  small  ruin  in  Canyon  de  Chelly 96 

4.  Granary  in  th»  rocks,  connected  with  a  min 97 

5.  Ground  plan  of  a  rnin  in  a  cave 98 

6.  Ground  plan  of  Pokaahi-iiini  ruin.  Canyon  del  Muerto 99 

7.  Ground  plan  of  n  ruin  in  Canyon  del  Mnerto 100 

8.  Ground  pliiu  of  a  ruin  in  TNeonitsosi  canyon 100 

9.  (t round  plau  of  a  much  obliterated  ruin 101 

10.  Ground  plan  of  a  ruin  in  Canyou  de  Chelly.: 101 

11.  Ground  plan  of  a,  villasoruin" 103 

12.  Ground  plan  of  kivas  in  Canyon  de  Chelly 103 

13.  Ground  plau  of  a  sui^tl  ruin  on  bottom  land 104 

plan  of  the  upper  part  of  Casa  Blancaruin 105 

5  nd  plunof  the  lower  jiart  of  Casa  Blancaruin 106 

6  d  )lan  of  Mummy  Cave  niiu 113 

Rn          arockcove 117 

8  plan  of  a  rnin  in  a  rock  cove 117 

9  Gro  nd  plan  of  a  ruin  on  ii  ledge 118 

30   Gro     dpian  of  ruin  No.  31,  Canyon  de  Chelly 119 

21.  Ground  plan  of  ruin  No.  32,  Canyon  de  Chelly 120 

23.  Sectiouof  akivawoll 122 

23.  Ruin  No.  10  on  a  ledge  in  a  cove 123 

34.  Ground  plan  of  ruin  No.  10 124 


d  by  Google 


78  ILLUSTEATIONS  (eth,*)™.!* 

Fiu.  28.  Oven.lika  structure  in  ruin  Ko.  10 IW 

26.  PIbu  of  OFeo-likc  Btrncture laS 

37.  Ground  plitn  of  a  small  Titloge,  rain  No.  16 129 

28.  BuioaonaloTgerock 130 

a».  Ground  plan  of  ruiiisNo.*9 ,' 131 

30.  RninBon  an  almost  inaccMsible  eil« 133 

81.  Grouuft  plan  of  a  large  ruiu  tuCanyoD  del  Muerto 131 

82.  Ground  plan  nf  a  small  ruin  in  Canfundel  Unerto 135 

38.  Gronud  plan  of  a  small  ruin ISH 

34.  Plan  ofa  ruin  of  three  rooms 136 

35.  Ground  plan  of  aimallruiu,  with  two  kivas 136 

36.  GronndplaDof  a  small  ruin,  No.  U 137 

37.  Ground  plan  ofa  ruin  on  a  rocky  site 137 

38.  Eock  with  oops  and  petroglfpbs 138 

39.  Ground  plan  of  a  rain  in  Canyon  deChellj 139 

*0.  Site  showing  recent  fall  of  rock 1*0 

11.  Ruin  No.  69  in  a  branch  canyon 110 

12.  Ground  plan  of  a  small  ruin  in  Canyon  del  Mnerto 140 

43.  Oroondplanof  a  small  ruin 141 

44.  Plan  of  a  ruin  with  curved  inclosing  wall 141 

46.  Gronnd  plan  of  ruin  No.  34. 112 

46.  Gronnd  plan  of  cliff  outlook  No.  35 .' 113 

47.  Plan  of  a  cliff  outlook 143 

48.  Plan  of  cliff  rain  No.  46 , IM 

49.  Plan  of  cliff  room  with  partitions 145 

50.  Plan  of  a  large  cliff  outlook  in  Canyon  del  Uutrto 145 

61.  Plan  of  a  cluster  of  rooms  in  Canyon  del  Mnerto 146 

62.  White  House  ruin  in  Tseonitsosl  canyon 146 

63.  Ground  plan  ofa  ruin  in  Tseouilsosi  canyon 117 

54.  Plan  ofroomsagainitt  a  convex  cliff 117 

55    Small  ruin  with  curved  wall 147 

66.  Ground  plan  of  a  cliff  outlook 148 

57.  Plan  of  cliff  onUook  No.  14,  in  Canyon  deChelly 148 

58.  Ground  plan  of  outlooks  in  a  cleft liS 

59.  Plan  of  a  Bingle-room  outlook 149 

60.  Three-room  outlook  in  Canyon  del  Mnerto 150 

61.  Plan  of  B  two-room  outlook ItiO 

62.  Plan  of  outlook  and  burial  cists,  No.  64 150 

63.  Plan  of  rectangular  room.  No.  45 161 

64.  Bectangulac  single  room 151 

65.  8iDgle.room  rFmains 152 

66.  Site  apparently  very  difficult  of  access 158 

67.  Notched  doorway  in  Canyon  deChelly 164 

68.  Cist  composed  of  npright  slabs 169 

69.  Retaining  walls  in  Can.Ton  de  Cbelly 172 

70.  Part  of  a  kiva  in  ruin  No.  31 175 

71.  Plan  of  part  of  a  kiva  in  ruin  No.  10 176 

72.  Kiva  decoration  in  white 177 

73.  Pictograph  in  white 178 

74.  Markings  on  oliff  wall,  ruiu  No.  37 .' 178 

75.  Decorative  band  in  kiva  in  Mummy  Cave  rain 179 

76.  Design  employed  in  decorative  band 180 

77.  Pictographs  in  Canyon  de  Cbelly 181 

78.  Plan  of  chimney -like  structure  in  ruin  No.  15 182 

79.  Section  of  chimney  .like  stmctu  re  in  ruin  No.  15 183 

80.  Plan  of  chimuey-Iike  structure  In  ruin  No,  16 184 

81.  Section  of  cbimney-Iike  structure  in  ruin  No.  16 186 

82.  Plan  of  the  principal  kiva  in  Mummy  Cavernin 186 

83.  Cblmney-like  structure  in  Mummy  Cave  ruin 187 


doy  Google 


doy  Google 


BUREAU  Of   AMERICAN    ETHNOLOOY 


d  by  Google 


doy  Google 


doy  Google 


THE  CLIFF  EUINS  OF  CANTON  DE  CHELIT,  ARIZONA 


Bt  Cosmos  Mikdblefp 


INTEODUCTION 

HISTORY  AND   LITERATURE 

AlthoQgh  Canyon  de  Clielly  is  one  of  the  best  ctiff-ruiu  regioas  of 
tbe  United  States,  it  is  not  easily  accessible  and  is  practically  unknown. 
At  the  time  of  the  cou<|aestof  thits  country  by  the  "Army  of  the  West" 
in  1846,  and  of  the  rush  t.o  Oaliforuia  in  1849,  vagne  rumors  were 
cnrrent  of  wonderftil  "cities"  bnilt  iu  the  cliffs,  but  the  position  of  the 
canyon  in  the  heart  of  the  Navaho  country  apparently  prevented  esplo 
ration.  In  1S49  it  was  found  necessary  to  make  a  demonstration  against 
these  Indians,  and  an  expedition  was  sent  out  under  the  command  of 
Colonel  Washington,  then  governor  of  Kew  Mexico.  A  detachment 
of  troops  set  out  from  Santa  F^,  and  was  accompanied  by  Lieutenant 
(afterward  General)  J.  H.  Simpson,  of  the  topographical  engineers,  to 
whose  indefatigable  zeal  for  investigation  and  carefulness  of  observa- 
tion much  credit  is  due.  He  was  much  interested  in  the  archeology  of 
tbe  country  passed  over  and  his  descriptions  are  remarkable  for  their 
freedom  from  the  exaggerations  and  erroneous  observations  which 
characterize  many  of  the  publications  of  that  period.  His  journal  was 
published  by  Congress  the  next  year'  and  was  also  printed  privately. 

The  expedition  camped  in  the  Chin  Lee  valley  outside  of  Canyon  de 
Cbelly,  and  Lieutenant  Simpson  made  a  side  trip  into  tbe  canyon  itself. 
He  mentions  ruins  noticed  by  him  at  4J,  6,  and  7  miles  from  the  mouth ; 
the  latter,  the  ruin  subsequently  known  as  Casa  Blanca,  he  describes 
at  some  length.  He  also  gives  an  illustration  drawn  by  B.  H.  Eern, 
which  is  very  bad,  and  pictures  some  pottery  fragments  found  near  or 
iu  the  ruin.  The  name  De  Chetly  was  apparently  used  before  this  time. 
Simpson  obtained  its  orthography  from  Vigil,  secretary  of  the  province 
(of  New  Mexico),  who  told  him  it  was  of  Indian  origin  and  was  pro- 
nounced ckap-e.  Possibly  it  was  derived  from  the  Navaho  name  of  the 
place,  Ts^-gi. 

IThlrtf-Ont  CoDifreBs,  Ottt  seasjon,  Seukte  Ex.  Doc.  Ko.  M,  Wuhlngton,  itiO. 
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Simpson's  descriptioii,  although  very  brief,  formed  the  bafiis  of  all 
the  aucceediug  accouuts  for  the  next  tbirty  years.  The  Pacific  rail- 
road snrveys,  which  added  so  much  to  our  kaowledge  of  the  Southwest, 
did  out  touch  this  field.  In  18CU  the  Abb^  Domeoech  published  his 
"Deserts of  ^orth  America,"wbicb  euntaius  a  reference  to  Oasa  Blanca 
ruin,  but  his  knowledge  was  apparently  derived  wholly  from  Simpson- 
Noue  of  the  af'istanta  of  the  Hayden  Survey  actually  penetrated 
the  canyon,  but  one  of  tbeui,  W.  H.  Jackson,  esamined  and  described 
some  ruins  on  the  Bio  de  Chelty,  iu  the  lower  Chin  Lee  valley.  But  iu 
an  article  iu  Scribuer's  Magazine  for  December,  1878,  Emma  C.  Hard- 
acre  pubhshed  a  number  of  descriptions  and  illustrations  derived  from 
the  Hayden  corps,  among  others  figures  one  entitled  ■* Ruins  in  Canou 
de  Chelly,"  from  a  drawiug  by  Thomas  Moran.  The  ruin  can  not  b© 
identified  from  the  drawing. 

This  article  is  worth  more  than  a  passing  notice,  as  it  not  only  illns- 
trates  the  extent  of  knowledge  of  the  ruins  at  that  time  (1878),  but 
probably  bad  much  to  do  with  disseminating  and  making  current  erro- 
neous inferences  which  survive  to  this  day.  In  an  introductory  para- 
graph the  author  says: 

Of  late,  blown  over  tbe  plsiaa,  oome  stories  of  Btrange  nevrly  discovered  cities  of 
the  far  soutb-west;  picturesi[UH  piles  of  masoDi;,  of  an  age  unknown  to  trailitioa. 
These  tuinB  mark  an  eru  anioog  atitic|uarians.  Tbe  mysteri'ias  mouDil-biiildera  fade 
into  couparative  m8i|;nificance  before  the  grandiT  aud  more  ancient  cliff-dwetlers, 
nbose  castles  Uft  tbeir  towers  amid  the  snnds  of  Arizona  and  crown  the  terraced 
slopes  of  the  Bio  Mancos  and  tbe  Hovenweap. 

Of  theCbaco  ruins  it  is  said: 

In  tite  and  ([randear  of  conception,  they  equal  any  of  the  present  buildings  of  tba 
United  States,  if  we  except  tbe  Capitol  at  Washington,  and  ma;  witbont  discredit 
be  ccDipared  to  the  Paatheon  and  tbe  Coloeseani  of  tbe  Old  World. 

In  the  same  year  Mr  J.  H.  Beadle  gave  an  account'  of  a  visit  he  made 
to  tbe  canyon.  He  entered  it  over  the  Bat  trail,  near  the  junction  of 
Monument  canyon,  and  saw  several  ruins  in  the  upper  part.  His 
descriptions  are  hardly  more  than  a  meutiotL  Much  arcbeotogic  data 
were  secured  by  tbe  assistants  of  the  Wheeler  Survey,  but  it  does 
not  appear  that  any  of  them,  except  tbe  photographer,  visited  Canyon 
de  Chelly.  In  the  final  reports  of  the  Survey  there  is  an  illustration 
of  the  ruin  visited  -by  Lieutenant  Simpson  about  thirty  years  before.^ 
The  illustration  is  a  beautiful  heliotype  from  a  fine  photograph  made 
by  T.  H.  (J'Sullivan,  but  one  serious  defect  renders  it  useless;  through 
some  blunder  of  the  photiigrapber  or  the  eugraver,  the  picture  is  re- 
versed, the  right  and  left  sides  being  interchanged,  so  that  to  see  it 
properly  it  must  be  looked  at  in  a  mirror.  The  illustration  is  accom- 
panied by  a  short  text,  apparently  prepared  by  Prof.  F.  W,  Putnam, 
wbu  edited  the  volume.    The  account  by  Simpson  is  quoted  and  some 

iWeRteraWlldN.uidtbeMsnwhalteileBniThenii  ClDclimati.PblladtilphiiL  Clilr>iga.M(iiiptiiB.lST8. 
>  tJ.  S.  Gwg.  SiirvevB  West  of  the  100th  Mrrldian,  LieutrOHiiI  George  M.  Wbi-«ler  In  uharge^  ruparta^ 
Tul.  VI],  Arclia;otatiy ;  WwhlDgloii.  IflTS,  pp.  312-'jT3.  pi.  ii. 
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additional  data  are  given,  doriveil  IWni  imtea  accuaipaaying  the  photo- 
graph. The  mill  is  said  to  have  "11017  received  the  nauie  of  the  Casa 
Blanca,  or  White  House,"  but  the  derivation  of  the  name  is  not  stated. 

In  1882  Bancroft  could  find  no  better  or  fuller  description  than  Simp- 
eon's,  which  he  uses  fully,  and  reproduces  also  Simpson's  (Kern's) 
illustration.  In  the  siune  year  iuvestigatiou  by  the  assistants  of  the 
Bureau  of  Ethuology  was  cooimenced.  Colonel  James  Stevenson  and 
a  party  visit«il  the  canyon,  and  a  considerable  amount  of  data  was 
obtained.  lu  all,  46  ruins  were  visited,  17  of  which  were  iu  Del 
Muerto;  and  sketches,  ground  plans,  and  photographs  were  obtained. 
The  report  of  the  Bureau  for  that  year  contains  an  account  of  this  expe- 
dition, including  ^  Mhort  description  of  a  large  ruin  in  Del  Muerto,  sub- 
sequently known  1.A  Mummy  Cave.  A  brief  account  of  the  trip  was 
also  published  elsewb<  "6.'  The  next  year  a  map  of  thecanyon  was  made 
by  the  writer  and  maiy  new  ruins  were  discovered,  making  the  total 
number  in  the  eanyoii  and  its  branches  about  140.  Since  1883  two  short 
visits  have  been  made  U  the  place,  the  last  late  in  1893,  and  on  each 
trip  additional  material  wa  obtained.  In  1890  MrF.T.Bickford^pub- 
liehed  an  account  of  a  vitti.  'o  the  canyon,  illustnited  with  a  series  of 
woodcuts  made  from  the  photo^aphs  of  the  Bureau.  The  illustrations 
are  excellent  and  the  text  is  pit  %santly  written,  but  the  descriptions  of 
ruins  are  too  general  to  be  of  much  value  to  the  student. 

In  recent  years  several  publications  have  appeared  whicli,  while  not 
bearing  directly  on  the  De  Chelly  ruins,  are  of  great  interest,  as  they 
treat  of  analogous  remains — the  cliff  i  'tins  of  the  Mancos  cauyon  and 
the  Hesa  Verde.  These  ruins  were  discovered  iu  1874  by  W.  H.  Jackson 
and  were  visited  and  described  in  1875  by  W.  H.  Holmes,^  both  of  the 
Hayden  Survey.  This  region  was  roamed  over  by  bauds  of  renegade 
Ute  and  Navabo,  who  were  constantly  making  trouble,  and  for  fifteen 
years  was  apparently  not  visited  by  whites.  Recent  exploratiou  api>ears 
to  have  been  inaugurated  by  Mr  F.  H.  Chapin,  who  spent  two  summers 
in  the  Mesa  Verde  country.  Sabseqneutly  he  published  the  results  of 
some  of  his  observations  in  a  bsindsome  little  volume.'  In  1891  Dr  W.  R, 
Birdsall  made  a  flying  trip  to  this  region  and  published  an  account'  of 
the  ruins  he  saw  the  same  year.  At  the  time  of  this  visit  a  more  elab- 
orate exploration  was  being  carried  on  by  the  late  G.  Kordenskiiild, 
who  made  some  excavations  and  obtained  much  valuable  data  which 
formed  the  basis  of  a  book  published  in  1893."  This  is  the  most  impor- 
tant treatise  on  the  cliff  ruins  that  has  ever  been  published,  and  the 
illnstrations  can  only  be  characterized  as  niiignillcent.  All  of  tliese 
works,  and  es]iecially  the  last  named,  are  of  great  value  to  the  student 
of  the  cliff'  ruins  wherever  located,  or  of  pueblo  architecture. 

'BnU.Am.Geog.Spc.,  ]BeS.  Ho.  4;  Ancinnt  HubiUtlnDBnt  tbo  SoathKwI.  by  Junc-a  Stuveniion. 
>C«nturr  UsgulQi'.  Oclnbfr,  l«K.  rol.  XL.  No.  B,  ]i.  8W  at  ani. 

•P.  3.Qepl.Sunrj ,  F.  V.  Usyden  in  cbiirKei  lOlli  Aun.  Rrpl.  (fot  18781,  Waahlnglon,  1878. 
•  TheLKid  of  tlie  Cliff  I>«eller»,  by  FredoriekH.  Cliapliii  B™ ton.  1882. 

•Bull.  Am.  Gme.  K->r..  vol.  XXIII,  No.  1. 181)1 :  TtiD  ('litf  DwslliDi;ti  of  tbo  ('nAnu-  of  tb»  Mru  VrrdP. 
•IbB  Ctlfl  Dwaller.  uf  Ibu  Meiui  Venb'.  by  G.  NonlFu.kioliI  -,  Sluukliolm  aad  Chivagu,  18M. 
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OBOORAPHV 

The  ancient  pueblo  culture  was  bo  intimately  connected  with  and 
dependent  on  the  character  of  the  country  where  its  remains  are  found 
that  some  idea  of  tbis  country  is  necessary  to  understand  it.  The  limits 
of  the  region  are  closely  coincident  with  ttie  bonndaries  of  the  plateau 
country  excejtt  on  ttie  south,  so  much  so  that  a  map  of  the  latter,' 
slightly  extended  around  its  margiu,  will  serve  to  show  the  former. 
Ttie  area  of  the  ancient  pueblo  region  may  be  150,000  square  miles; 
that  of  the  plateau  country,  approxiniiitely,  130,000. 

The  plateau  country  is  not  a  smooth  and  level  regiou,  as  its  name 
might  imply;  it  is  extremely  rugged,  and  the  topographic  obstacles  to 
travel  are  greater  than  in  many  wild  mountain  regions.  It  is  a  coun- 
try of  cliffs  and  canyons,  often  of  considerable  magnitude  and  forming 
a  bar  to  extended  progress  in  any  direction.  The  surface  is  generally 
smooth  or  sliglitly  undulating  and  apparently  level,  but  it  is  composed 
of  a  series  of  platforms  or  mesas,  which  are  seldom  of  great  extent 
and  generally  terminate  at  the  brinlc  of  a  wall,  often  of  huge  dimea- 
sions.    There  are  mesas  everywhere;  it  is  the  mesa  country. 

Altbough  the  strata  appear  to  be  horizontal,  they  are  slightly  tilted. 
The  inclination,  although  xliglit,  is  remarkably  iiersistent,  and  the 
thicicness  of  the  strata  remains  almost  constant.  The  beds,  tlierefore, 
e\ten<l  from  very  high  siltitudes  to  very  low  ones,  and  often  the  forma- 
tion which  is  exposed  to  view  at  the  summit  of  an  incline  is  lost  to 
view  after  a  few  miles,  being  covered  by  some  later  formation,  which 
iu  turn  is  covered  by  a  still  later  one.  Bach  formation  thus  appears 
as  a  terrace,  bounded  on  one  side  by  a  descending  cliff  carved  out  of 
the  edges  of  its  own  strata  and  on  the  other  by  an  ascending  cliff 
carved  out  of  the  strata  which  overlie  it.  This  is  the  more  common 
form,  altbongh  isolated  mesas,  bits  of  tableland  completely  engirdled 
by  cliffs,  are  but  little  less  common. 

The  cfmrses  of  the  margins  of  the  mesas  are  not  regular.  The  cliffs 
sometimes  maintain  an  average  trend  through  great  distances,  but  in 
detail  their  courses  are  extremely  croolted ;  they  wind  in  and  out,  form- 
ing alternate  alcoves  and  promontories  in  the  wall,  and  frequently  they 
are  cut  titrough  by  valleys,  which  may  be  either  narrow  cimyons  or 
interspaces  10  or  even  20  miles  wide. 

The  whole  region  has  been  subjected  to  many  displacements,  both 
flexures  of  the  nionoclinal  type  and  faults.  Some  of  these  flexures 
attain  a  length  of  over  80  miles  and  a  displacement  of  3,000  feet,  and  the 
faults  reach  even  a  greater  magnitude.  There  is  also  an  abundance  of 
volcanic  rocks  and  extinct  volcanoes,  and  while  the  principal  eruptions 
have  occurred  about  the  borders  of  the  region,  extending  but  slightly 

iSeeUaJorC.  E.  UntKin'K  nupof  tli«  philuu  coimlrj  Id  Btb  Aun.  Kept.  T.  S.Ouul.Snrvej.pl.  il. 
Blirrpurton  "  Mnant  Taylor  nnil  tlioZuni  pUl«An,"  of  nhleh  tliiii  map  in  h  part.  prs»nlaa  vMd 
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into  it,  traces  of  lesser  distitrb^vnnes  can  be  foand  througbont  tbe 
coautry.  It  has  beeu  said  that  if  a  geologist  should  actually  make 
the  circait  of  the  plateau  country,  lie  could  so  conduct  bis  rout«  that 
for  three-fourths  of  the  time  he  would  be  treading  upon  volcanic  mste- 
rials  and  could  pitch  his  camp  upon  them  every  night.  The  oldest 
eruptions  do  not  go  back  of  Tertiary  time,  while  some  are  so  recent 
as  probably  to  come  within  the  historic  period — within  three  or  four 
centuries. 

The  strata  of  the  plateau  country  are  remarkable  for  their  homo- 
geneity, when  considereil  with  reference  to  their  horizontal  extensions; 
hardly  less  so  for  their  diversity  when  considered  in  their  vertical 
relation.  Although  ttie  groups  differ  radically  fVom  each  other,  still 
each  preserves  its  characteristics  with  Hiugularly  slight  degrees  of 
variation  trova  place  to  place.  Hence  we  have  a  certain  amount  of 
similarity  and  monotouy  in  the  landscape  which  is  aided  rather  than 
diminished  by  the  vegetation ;  for  the  vegetation,  like  the  human  occu- 
pants of  this  country,  has  come  under  its  overiwwering  influence.  The 
characteristic  landscape  consists  of  a  wide  expanse  of  featureless  plains, 
bounded  by  far-off  cliffs  in  gorgeons  colors;  in  the  foreground  a  soil  of 
bright  yellow  or  ashy  gray;  over  all  the  most  brilliant  sunlight,  while 
the  distant  features  are  softened  by  a  blue  baze. 

The  most  conspicuous  formation  of  the  whole  region  is  a  massive 
blight-red  sandstone  out  of  which  have  been  carved  '*  the  most  striking 
and  typical  features  of  those  marvelons  plateau  landscapes  which  will 
be  'subjects  of  wonder  and  delight  to  all  coming  generations  of  men. 
The  mo!jt  superb  canyons  of  the  neighboring  region,  the  Canyon  de 
Chelly  and  the  Del  Mnerto,  the  lofty  pinnacles  an<l  towers  of  the  San 
Jnan  country,  the  flaest  walls  in  the  great  upper  chasms  of  the  Colo- 
rado, are  the  vertical  edges  of  this  red  sandstone." 

Of  the  climate  of  the  plateau  country  it  has  been  said  that  in  the 
large  valleys  it  is  "temperate  in  winter  and  insufferable  in  summer; 
higher  up  the  summers  are  temi»erate  and  the  winters  barely  suffer- 
able."  It  is  as  though  there  were  two  disrioct  regions  covering  the 
same  area,  for  there  are  marked  differences  throughout,  except  in  topo- 
graphic configuration,  between  the  lowlands  and  the  nplauds  or  high 
plateaus.  The  lowlands  present  an  appearance  which  is  barren  and 
desolate  in  the  extreme,  althongh  the  soil  is  fertile  and  under  irrigation 
yields  good  crops.  Vegetation  is  limited  to  a  scanty  growth  of  grass 
during  a  small  i>art  of  the  year,  with  small  areas  here  and  there 
scantily  covered  by  the  prickly  greasewood  and  at  intervals  by  clumps 
of  sagebrush;  but  even  these  (ireter  a  higher  level,  and  develop  better 
on  the  neighboring  mesas  than  in  the  valleys  proper.  The  arborescent 
growth  consists  of  sparsely  distributed  cottonwoods  and  willows, 
closely  confined  to  the  river  bottoms.  Un  intermediate  higher  levels 
junipers  and  cedars  appear,  often  standing  so  closely  together  as  to 
seriously  impede  travel,  but  they  are  coiiflued  to  the  tops  of  mesas  and 
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other  high  ground,  the  valleys  being  generally  clear  or  covered  with 
sagebrush.  Still  higher  up  yellow  pines  become  abundant  and  in 
places  spread  out  into  magiiiOcent  furei^ts,  while  in  some  mountain 
regions  scrub  oak,  quaking  asp,  and  even  spruce  trees  are  abundant. 

In  the  mountain  regions  there  is  often  a  reasonable  amount  of  mois- 
ture, and  some  crop^,  potatoes  for  example,  are  grown  there  without 
irrigation;  but  the  season  is  short.  In  the  Tunicha  mountains  the 
Navaho  raise  corn  at  an  altitude  of  nearly  8,000  feet,  but  they  often 
lose  the  crop  from  drought  or  from  frost.  On  the  intermediate  levels 
and  ill  the  lowlands  cultivation  by  modern  methods  is  practically  impos- 
sible without  irrigation,  except  in  a  few  favored  localities,  where  a  crop 
can  be  obtained  [lerhaps  two  years  or  three  years  in  five.  But  with  a 
minute  knowledge  of  the  climatic  conditions,  and  with  methods  adapted 
to  meet  these  conditions,  scanty  crops  can  be  and  are  raised  by  the 
Indians  without  irrigation  throughout  the  whole  region;  but  every- 
where that  water  can  bo  applied  the  product  of  the  soil  is  increased 
many  fold. 

year  the  center  of  the  plateau  country,  in  the  northeastern  corner  of 
Arizona,  a  range  of  mountains  crosses  diagoually  from  northwest  to 
southeast,  extending  into  New  Mexico.  In  the  north  au  irregular  clus- 
ter of  considerable  size,  separated  from  the  remainder  of  the  range,  is 
called  the  Carrizo;  and  the  range  proper  has  no  le«s  than  three  names 
applied  to  different  parte  of  it.  The  northeru  end  is  known  as  the  Lnka- 
cbnkai,  the  central  part  as  the  Tunicha,  and  the  southern  part  as  the 
Chnska  or  Choiskai  mountains,  all  Navabo  names.  The  two  former 
clusters  attain  an  altitude  of  9,300  feet;  the  Tunicha  and  the  Ghuska 
are  about  9,000  feet  high,  the  latter  having  a  flat  top  of  considerable 

On  the  east  these  mountains  break -down  rather  abruptly  into  the 
broatl  valley  of  the  Chaco  river,  or  the  Chaco  wash,  as  it  is  more  com- 
monly designated ;  on  the  west  they  break  down  gradually,  through 
a  series  of  slopes  and  mesas,  into  the  Chin  Lee  valley.  Canyon  de 
Chelly  has  been  cut  in  the  western  slope  by  a  scries  of  small  streams, 
which,  rising  near  the  crest  of  the  mountain,  combine  near  its  head 
and  flow  in  a  general  westerly  direction.  The  mouth  of  the  canyon  is 
on  the  eastern  border  of  the  Cbiu  Lee  valley.  It  is  00  miles  south  of 
the  Utah  boundary  and  25  miles  west  of  that  of  New  Mexico ;  hence  it 
is  CO  miles  ea.st  and  a  little  north  from  the  old  province  of  Tusayan, 
the  modern  Moki,  and  85  miles  northwest  from  the  old  province  of 
Cibola,  the  modern  Zufii.  Its  position  is  almost  in  the  heart  of  the 
ancient  pueblo  region ;  the  Chaco  ruins  lie  about  80  miles  ea^t,  and  the 
ruins  of  the  San  Juan  from  GO  to  80  miles  north  and  northeast. 

The  geographic  position  of  Canyon  de  Chcily  has  had  an  important 
effect  on  its  history,  forming  as  it  does  an  available  resting  place  in  any 
migratory  movement  either  on  the  north  and  south  line  or  east  and 
west.    The  Tunicha  mountains  arc  a  serious  obstacle  to  north  and 
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Boath  movement  at  the  proseot  day,  but  less  so  than  the  arid  valleys 
which  border  them.  Except  at  one  place,  aiid  that  place  is  difficult,  it 
is  almost  impossible  to  cross  the  mouutains  with  a  wheeled  vehicle,  but 
there  are  ioaumerable  trails  ruuning  in  all  directions,  and  these  trails, 
are  in  constant  nse  by  the  Navaho,  except  in  the  depths  of  winter* 
The  moniilain  roure  is  preferable,  however,  to  the  valley  roads,  where 
the  traveler  for  several  days  is  without  wood,  with  very  little  water  and 
forage,  and  his  movements  are  impeded  by  deep  sand. 

To  the  traveler  on  foot,  or  even  on  horseback.  Canyon  de  Chelly  is 
easily  accessible  from  almost  any  direction.  Good  trails  run  northward 
to  the  San  Juan  and  northeastward  over  the  Tuuicha  moontains  to  the 
upper  part  of  that  river ;  Fort  Defiance  is  but  half  a  day's  jou;^ey  to  the 
southeast;  Tusayan  and  ZuQi  are  but  three  days  distant  to  the  trav- 
eler on  foot;  the  Navaho  often  ride  the  distance  in  a  day  or  a  day  and  a 
half.    The  canyon  is  accessible  to  wagons,  however,  only  at  its  mouth. 

The  main  canyon,  shown  on  the  map  (plate  XLli)  as  Canyon  de  Chelly 
and  known  to  the  Xavaho  as  Ts4-gi,  is  about  20  miles  long.  It  heads 
near  Washington  pass,  within  a  few  miles  of  the  crest  of  the  mountain, 
and  extends  almost  due  west  to  the  Cbin  Lee  valley.  The  country 
descends  by  a  regular  slope  from  an  altitude  of  about  7,500  feet  at  the 
foot  of  the  main  crest  to  about  5,200  feet  in  the  Chin  Lee  valley,  25 
miles  west,  and  is  so  much  cut  up  locally  by  ravines  and  washes  that 
it  is  impassable  to  wagons,  but  it  preserves  throughout  its  mesa-like 
character. 

About  3  miles  from  its  mouth  De  Chelly  is  joined  by  another  canyon 
almost  as  long,  which,  heading  also  in  the  Tunicba  mountains,  comes 
in  from  the  northeast.  It  is  over  15  miles  long,  and  is  called  on  the 
map  Canyon  del  Mnerto;  the  ITavabo  know  it  as  I^u-a-ts^-gi.  About  13 
miles  above  the  mouth  of  the  main  canyon  a  small  branch  comes  in  from 
the  southeast.  It  is  about  10  miles  long,  and  has  been  called  Monu- 
ment canyon,  on  account  of  the  number  of  upright  natural  pinnacles 
of  rock  in  it.  In  addition  to  those  named  there  are  iiuiumerable  small 
branches,  ranging  iu  size  from  deep  coves  to  real  canyons  a  mile  or  two 
long.  Outside  of  De  Ohelly,  and  independent  of  it,  there  is  a  little 
canyon  about  4  miles  long,  called  Tse-on-i-tso-si  by  the  Kavaho.  At 
one  point  near  its  head  it  approaches  so  near  to  De  Chelly  that  but  a 
few  feet  of  rock  separate  them. 

On  the  western  side  of  the  mountains  there  are  a  number  of  small 
perennial  streams  fed  by  springs  on  the  upper  slopes.  Several  of  these 
meet  in  the  upper  part  of  De  Chelly,  others  in  Del  Muerto,  and  in  the 
upper  parts  of  these  canyons  there  ia  generally  water.  But,  except  at 
the  time  of  the  autumn  and  winter  rains  and  in  the  si>rtng  when  the 
mountain  snows  are  melting,  the  streams  are  not  powerful  enough  to 
carry  the  water  to  the  mouth  of  the  canyon.  The  flow  is  absorbed  by 
tbe  deep  sand  which  forms  the  stream  bed.  Ordinarily  it  is  difficult  to 
procure  enough  water  to  drink  less  than  S  or  10  miles  from  the  mouth 
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of  De  Cbelly,  bnt  occasionally  tbe  whole  stream  bed,  at  places  over  a 
qaarter  of  a  mile  wide,  is  occupied  by  a  raging  torrent  impasfiable  to 
man  or  beast.  Such  ebullitions,  however,  seldom  last  more  than  a  few 
hours.  Usually  water  can  be  obtained  anywhere  in  the  bottom  by 
sinking  a  shallow  well  in  the  sand,  and  it  is  by  this  method  that  the 
Kavaho,  the  present  occupants  of  the  canyon,  obtain  their  supply. 

The  walls  of  the  canyon  are  composed  of  brilliant  red  aandstone, 
dit^cotored  everywhere  by  long  streaks  of  black  and  gray  coming  j^om 
above.  At  its  mouth  it  is  about  500  feet  wide.  Higher  up  the  walls 
sometimes  approach  to  300  feet  of  each  other,  elsewhere  broadening 
out  to  half  a  mile  or  more;  bnt  everywhere  the  wall  line  is  tortuous 
and  crooked  in  the  extreme,  and,  while  the  general  direction  of  .De 
Chclly  is  east  and  west,  the  traveler  on  the  trail  which  runs  through  it 
is  as  often  headed  north  or  south.  Bel  Muerto  is  even  more  tortuous 
than  De  Ghelly,  and  in  places  it  is  so  narrow  that  one  could  almost 
throw  a  stone  across  it. 

At  its  month  tbe  walls  of  Canyon  de  Ghelly  are  bnt  20  to  30  feet  high, 
descending  vertically  to  a  wide  bed  of  loose  white  sand,  and  absolutely 
free  tVom  talus  or  d<;bris.  Three  miles  above  Del  Muerto  comes  in,  but 
its  month  is  so  narrow  it  appears  like  an  akove  and  might  easily  be 
overlooked.  Ilere  the  walls  are  over  200  feet  high,  but  the  rise  is  so 
gradual  that  it  is  impossible  to  appreciate  its  amonnt.  At  the  point 
where  Monument  canyon  comes  in,  13  miles  above  the  month  of  De 
Ghelly,  the  walls  reach  a  height  of  over  SOO  feet,  aboat  one-tblrd  of 
which  consists  of  talus. 

The  rise  in  the  height  of  the  walls  is  so  gradnal  that  when  tbe  canyon 
is  entered  at  its  month  the  mental  scale  by  which  we  estimate  distances 
and  magnitudes  is  lost  and  the  wildest  conjectures  result.  We  fail  at 
first  to  realize  tbe  stupendous  scale  on  which  the  work  was  done,  and 
when  we  do  finally  realize  it  we  swing  to  the  opposite  side  and  exag- 
gerate. At  the  junction  of  Monument  canyon  there  is  a  beautiful  rock 
pinnacle  or  needle  standing  out  clear  from  tbe  cliff  and  not  more  than 
1C5  feet  on  the  ground.  It  has  been  named,  in  conjunction  with  a  some- 
what similar  pinnacle  on  the  other  side  of  the  canyon,  "  The  Captains," 
and  its  height  has  been  variously  estimated  at  from  1,200  to  2,500  feet. 
It  is  less  than  800.  A  carious  illustration  of  the  effects  of  the  scenery 
in  connection  with  this  pinnacle  may  not  be  amiss.  The  anthor  of 
Western  Wilds  (Cincinnati,  1878)  thus  describes  it: 

But  the  most  remarkable  and  iinoccoDntsble  feBtare  of  the  locality  is  where  the 
cauyoDS  meet.  There  stanils  out  100  feet  ftom  tbe  poiot,  entirely  iHolikted,  a  vut 
leaning  rock  tower  at  least  1,200  fuet  high  an<l  not  over  200  thick  at  tbe  base,  as  if 
it  had  origlually  been  the  sharp  termination  of  tbe  clilT  and  been  broken  olf  and 
shoved  farther  out.  It  almoRt  seems  that  one  mnst  be  mistaken ;  that  it  mast  have 
some  connection  with  tbe  oliff,  until  one  goes  nrotind  it  oud  Qnda  it  100  feet  or  more 
f^om  the  former.  It  leans  at  an  angle  from  tbe  perpendicular  of  at  least  15  degrees; 
and  lying  down  at  tbe  base  on  the  under  side,  by  the  best  sighting  I  conld  make,  it 
eectni'd  to  me  that  the  opposite  npper  edge  was  directly  over  me — thnt  is  to  say, 
mechanically  speaking,  its  center  of  gravity  b^iritly  falls  wilb  tbe  base,  and  a  heave 
of  only  a  yard  or  two  more  would  canse  it  to  topple  over.     (Page  257.) 
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The  dimensions  liave  already  been  given.  Tlie  pinnacle  is  perfectly 
plumb. 

Tbe  rock  of  which  the  canyon  walls  are  formed  Is  a  inassive  sand- 
stone in  whieli  the  line»  of  bedding  are  almost  completely  obliterated. 
It  is  rattier  soft  in  texture,  and  has  been  carved  by  atmosplieric  erosion 
into  grotesque  and  sometimes  beantiful  forms.  In  places  great  blocks 
have  fallen  oif,  leaving  smooth  vertical  siirfeces,  extending  sometimes 
from  the  top  nearly  to  the  stream  bed,  400  feet  or  more  in  height  and 
as  much  in  breniUh.  In  the  lower  parts  of  the  canyons  the  walls,  some- 
times of  the  character  described,  sometimes  with  the  surfaces  and  angles 
smoothed  by  the  flying  sand,  are  generally  vertical  and  often  overhang, 
descending  sheer  to  the  canyon  bottom  without  talus  or  intervening 
slopes  of  debris.  The  talux,  where  there  is  any,  is  slight  and  consists 
of  massive  sandstone  of  the  same  character  as  the  walls,  but  much 
rounded  by  atmospheric  erosion.  The  enlarged  map  (plate  XLiii) 
shows  something  of  tliis  character. 

Near  its  mouth  the  whole  bottom  of  the  canyon  consists  of  an  even 
stretch  of  white  sand  extending  from  cliff  to  cliil'.  A  little  higher  up 
there  are  small  area»  of  allnvium,  or  bottom  land,  in  recesses  and  coves 
in  the  walls  and  generally  only  a  foot  or  two  above  the  stream  bed. 
Still  higher  up  these  areas  become  more  abundant  and  of  greater  extent, 
forming  regular  benches  or  terraces,  generally  well  raised  above  the 
stream  bed.  At  the  Casa  Blanca  ruin,  7  miles  np  the  canyon,  the  bench 
is  8  or  10  feet  above  the  stream.  Each  little  branch  canyon  and  deep 
cove  in  the  cliffs  is  fronted  by  a  more  or  less  extended  area  of  this 
cultivable  bottom  land.  Ten  miles  up  the  talus  has  become  a  promi- 
nent feature.  It  consists  of  broken  rock,  sand,  and  soil,  generally  over- 
lying a  slope  of  massive  sandstone,  such  as  has  been  described,  and 
which  occasionally  crops  out  on  the  surface.  With  the  development  of 
the  talua  the  area  of  bottom  land  dwindles,  and  the  former  encroaches 
more  and  more  until  a  little  above  the  junctiou  of  Monument  canyon 
the  bottom  land  is  limited  to  narrow  strips  and  small  patches  here  and 
there. 

These  bottom  lands  are  the  cultivable  areas  of  the  canyon  bottom, 
and  their  occurrence  and  distribution  have  dictated  the  location  of  the 
villages  now  in  rnins.  They  are  also  the  sites  of  all  the  Navaho  settle- 
ments in  the  canyon.  The  Navaho  hogans  are  generally  placed  directly 
on  the  bottoms;  the  ruins  are  always  so  hicated  as  to  overlook  them. 
Only  a  very  small  proportion  of  the  available  laud  is  utilized  by  the 
Navaho,  and  not  all  of  it  was  used  by  the  old  village  builders.  The 
Navaho  sites,  as  a  whole,  are  far  superior  to  the  village  sites. 

The  horticultnral  conditions  here,  while  essentially  the  same  as  those 
of  the  whole  pueblo  region,  present  some  peculiar  features.  Except 
for  a  few  modern  examples  there  are  no  traces  of  irrigating  works,  and 
the  Xavaho  work  can  not  be  regarde<l  as  a  success.  The  village  build- 
ers probably  did  not  require  irrigation  for  the  successful  cultivation  of 
their  crops,  and  under  the  ordinary  Indian  methods  of  planting  and 
cultivation  »  failure  to  harvest  a  good  crop  was  probatdy  rare.     After 
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the  Harvest  season  it  is  the  practice  of  tbe  Nayalio  to  abandon  the 
cauyoii  for  tlie  winter,  driving  their  flocks  and  carrying  the  season's 
produce  to  more  open  localities  in  the  neighboring  valleys.  The  canyon 
is  not  a  desirable  place  of  residence  in  the  winter  to  a  i>eopl6  who  lire 
in  the  saddle  and  liave  large  flocks  of  sheep  and  goats,  but  there  is  no 
evidence  that  the  old  inhabitants  followed  the  Savaho  practice. 

Daring  moat  of  the  year  there  ia  no  wat«r  in  the  lower  10  miles  of 
the  canyons,  where  moat  of  the  cultivable  lan<l  is  situated.  The 
autumn  raing  in  the  mountains,  which  occur  late  in  July  or  early  in 
August,  sometimes  send  down  a  little  stream,  which,  however,  gen- 
erally laata  bat  a  few  days  and  fails  to  reach  the  mouth  of  the  canyon. 
Late  in  October,  or  early  in  November,  a  small  amount  comes  down 
and  is  fairjy  permanent  through  the  winter  and  spring.  The  stream 
bed  is  eveu  more  tortuoas  than  the  canyon  it  occupies,  often  wash- 
ing tbe  cliffs  on  one  side,  then  passing  directly  across  the  bottom 
and  returning  again  to  tbe  same  aide,  the  stream  bed  being  many 
times  wider  than  the  stream,  which  constantly  shifts  its  channel. 
In  December  it  becomes  very  cold  and  so  much  of  tbe  stream  is  in 
shade  during  a  large  part  of  the  day  that  much  of  the  water  becomes 
frozen  and,  as  it  were,  held  in  place.  In  the  warm  parts  of  the  day,  and 
in  the  sunshine,  the  ice  is  melted,  the  stream  resumes  its  flow,'  and  so 
gradually  pushes  its  way  farther  and  farther  down  tbe  canyon.  But 
'some  sections,  less  exposed  to  warmth  than  others,  retain  their  ice 
during  the  day.  These  points  are  flooded  by  the  water  from  above, 
which  is  again  frozen  during  the  utght  and  again  flooded  the  next  day, 
and  so  on.  In  a  short  time  great  fields  of  smooth  ice  are  formed,  which 
render  travel  on  horseback  very  diffl(!ult  and  even  dangerous.  This, 
and  the  scant  grazing  afforded  by  the  bottom  lands  in  winter,  doubtless 
is  the  cause  of  the  annual  migration  of  tbe  Xavalio;  but  these  condi> 
tions  would  not  materially  atfect  a  people  living  in  the  canyon  who  did 
not  possess  or  were  but  scantily  supplied  with  horses  and  sheep.  The 
stream  when  it  is  flowing  is  seldom  more  than  a  foot  deep,  generally 
only  a  few  inches,  except  in  times  of  flood,  when  it  becomes  a  raging 
torrent,  carrying  everything  before  it.  Hence  irrigation  would  be  im- 
practicable, even  if  its  principles  were  known,  imr  is  it  essential  here 
to  successful  horticulture. 

One  of  the  characteristic  features  of  the  canyons  at  the  present  day 
is  the  immense  number  of  peach  trees  within  them.  Wherever  there 
is  a  favorable  site,  in  some  sheltered  cove  or  little  branch  canyon, 
there  is  a  clump  of  peach  trees,  in  some  instances  perhaps  as  many 
as  1,000  in  one  "orchard."  When  the  peaches  rii>en,  hundreds  and 
even  thousands  of  Navaho  flock  to  the  place,  coming  from  all  over  the 
reservation,  like  au  immense  flock  of  vultures,  and  with  diaastrons 
results  to  the  fond  supply.  A  few  months  after  it  la  difScult  to  pro- 
cure even  a  handful  of  dried  fruit.  The  peach  treea  are,  of  course, 
modern.  They  were  introduced  into  this  country  originally  by  the 
Spanish  monks,  but  in  De  Chelly  there  are  not  more  than  two  or  three 
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tr^es  which  are  older  than  the  last  Navalio  war.  At  that  time,  it  is 
said,  the  soldi^s  cut  down  every  peach  tree  they  could  flud.  Bat, 
aside  from  the  peaches,  De  Chelly  was  until  receutly  the  great  agri- 
cultural center  of  the  Navaho  tnbe,'aad  large  quantities  of  corn,  mel- 
ons, pumpkins,  heaus,  etc,  were  and  are  raised  there  every  year. 
Under  modem  conditions  many  other  localities  now  vie  with  it,  and 
some  surpass  it  in  output  of  agricultural  i)roducts,  but  itot  many  years 
ugo  De  Chelly  was  regarded  as  the  place  par  excellence. 

It  will  be  clear,  therefore,  that  prior  to  very  recent  times  De  Chelly 
would  be  selected  by  almoi^t  any  tribe  moving  across  the  country,  and, 
barring  a  hostile  prior  occupancy,  would  be  the  most  desirable  place 
lor  the  pursuit  of  horticultural  operations  for  many  miles  in  any  direc- 
tion. The  vicinity  of  the  Tunicha  mountains,  which  could  be  reached 
in  half  a  day  from  any  part,  of  the  canyons,  and  which  must  have 
abounded  in  game,  for  even  now  some  is  found  there,  would  be  a 
material  advantage.  The  position  of  the  canyon  in  the  heart  of  the 
plateau  cotintry  and  of  the  ancient  pueblo  region  would  make  it  a 
natural  stopping  place  during  any  migratory  movement  either  north 
and  south  or  east  and  west,  and  its  settlement  was  doubtless  dne  to 
this  favorable  position  and  to  the  natural  advantages  it  offered.  This 
settlement  was  effected  probably  not  by  one  band  or  tribe,  nor  at  one 
time,  but  by  many  bands  at  many  times.  Probably  the  first  settle- 
ments were  very  old;  certainly  the  last  were  very  recent. 

CLASSIFICATION  AN1>   DESCEIPTIONS 

RUINS  OF  THE  PUEBLO  REGION 

No  satisfactory  general  classification  of  the  ruins  of  the  ancient 
pneblo  region  has  yet  been  made;  possibly  because  the  material  in 
hand  is  not  sufficiently  abundant.  There  are  thousands  of  ruins  scat- 
tered over  the  southwest,  of  many  different  types  which  merge  more 
or  less  into  each  other.  In  1881  Mr  A,  F.  Bandelier,  whose  knowledge 
of  the  archeology  of  the  soathwest  is  very  extensive,  formulated  a 
classification,  and  in  1893,  In  his  final  report,'  he  announces  that  be 
has  nothing  to  change  in  it.  The  classification  is  as  follows: 
I.  Large  commaunt  Louse!  several  stories  high. 

(a)  Composed  of  ono  or  two,  Heldoin  tbr»e,  eitenaive  baildiugs,  generally 

Bu  dUpveed  aa  to  emrround  on  iuterior  court. 

(b)  Polygouol  pnebloe, 

(c)  Scattered  pueblos,  composed  or  a  number  of  large  man ; -storied  buuses, 

disposed  in  a  more  or  les«  irregular  Dianner;  sometimes  iu  irregular 
squares  or  on  a,  line. 

(d)  Artificial   caves,  resembling  iu  numlier,  hIzc,  and  disposition  of  tbe 

cells  tbe  many-Hlorieil  i^ammuual  dwelling. 

(e)  Many-storied  dwellings,  with  artificial  walls,  erected  inside  of  uatnral 

caves  of  f;rcat  size. 
II.  Detacbed  ramily  dwellings,  citlier  inolati-d  or  in  groups  forming  villages. 
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Many  Latidreds  of  ruins  have  been  esatnined  by  Mr  Bandelier,  and 
doubtless  the  classificatiun  above  afforded  a  convenieot  workiog  basis 
for  the  region  with  which  ho  is  most  familiar,  the  basin  of  the  Rio 
Grande  and  its  tribataries.  It  does  not  apply  very  well  to  the  western 
part  of  the  puoblo  region. 

The  distiugnishitig  characteristics  of  the  first  group  (of  five  classes) — 
bouses  several  stories  high — are  as  follows :  Each  building  consisted  of 
an  agglomeration  of  a  great  uumber  of  small  cells,  without  any  larger 
halls  of  particularly  striking  dimensions.  All  the  buildings,  except 
outhouses  or  additions,  were  at  least  two  stories  high,  and  the  lower 
story  was  entered  only  from  the  roof.  The  various  stories  receded 
from  the  bottom  to  the  top.  The  prevalence  of  the  estufa  (kiva)  gen- 
erally, or  often,  circular  in  form. 

Ruins  of  class  II — detached  family  dwellings — consist  sometimes  of  a 
single  room ;  more  often  of  several  rooms.  The  rooms  are  generally 
built  of  stone,  altbougb  examples  constructed  of  mud  and  adobe  are 
also  found  in  certain  regions.  The  average  size  of  the  room  is  larger 
than  in  the  communal  building,  and  there  is  a  gradual  increase  in  size 
of  rooms  from  north  to  south.  There  are  front  doorways  and  ligbt  and 
air  holes  are  larger  than  in  the  communal  houses.  Mr  Bandelier  sug- 
gests that  the  detached  family  dwelling  was  the  early  type,  and  that 
only  when  enemies  began  to  threaten  were  the  oommnnal  houses 
resorted  to  for  purposes  of  defense. 

This  classification  ia  apparently  based  on  external  form  alone,  with- 
out taking  into  account  the  numerous  influences  which  modify  or  pro- 
duce form;  and  while  no  doubt  it  was  sufficient  for  field  use,  it  is  uot 
likely  to  be  permanently  adopted ;  for  there  does  not  appear  to  be  any 
essential  or  railical  difference  between  the  various  classes.  Moreover, 
there  does  not  appear  to  be  any  place  in  the  scheme  for  the  cliff  ruins 
of  the  variety  especially  abundant  in  De  Chelly  and  found  iu  many 
other  localities,  unless  indeed  such  ruins  come  under  class  ii — detached 
family  dwellings;  yet  this  would  imply  precedence  in  time,  and  the 
ruins  themselves  will  not  permit  snch  an  inference. 

The  essential  uniformity  of  tyi)es  which  prevails  over  the  immense 
area  covered  by  the  ancient  pueblo  ruins  is  a  noteworthy  feature,  and 
any  system  of  classification  which  does  not  take  it  into  account  must 
be  considered  as  only  tentative.  What  elements  should  be  considered 
and  what  weight  assigned  to  each  in  preparing  a  scheme  of  classifica- 
tion is  yet  to  be  determined,  but  probably  one  of  the  most  important 
elements  is  the  character  of  the  site  occupied,  with  reference  to  its  con- 
venience and  defensibility.  There  are  great  differences  in  kind  between 
the  great  valley  pueblos,  located  without  reference  to  defense  and 
depending  for  security  on  their  size  and  the  number  of  tlieir  popula- 
tion, of  which  Zuni  and  Taos  are  examples,  and  the  villages  which  are 
located  on  high  mesas  and  projecting  tongues  of  rock ;  in  other  words, 
on  defensive  sites  where  reliance  for  security  was  placed  on  the  char- 
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ttfiter  of  tlie  site  occupied,  such  as  t.lie  Tusayau  villages  of  today. 
Within  each  of  these  classi-'a  tliere  are  varieties,  and  there  are  also 
secondary  types  which  i>ertaiii  twnietiuiea  to  one,  Roinctiines  to  the 
other,  and  soiuetinicB  to  both.  Such  are  the  cliff  ruiua,  the  cavutd 
lodges,  and  the  single  house  remains. 

Tlie  unit  of  pueblo  architecture  is  the  siugle  cell,  and  in  its  develop- 
ment tlie  highest  point  reached  is  the  aggregation  of  a  great  namber 
of  such  cells  into  one  or  more  clusters,  either  connected  with  or  adjacent 
to  each  other.  These  cells  were  all  the  same,  or  essentially  so ;  for  while 
ditfereiitiatioQ  in  use  or  function  had  been  or  was  being  developed  at 
the  time  of  the  Spanish  conquest,  differentiation  in  form  had  not  been 
reached.  The  kiva,  of  circular  or  rectangalar  sba)>e,  is  a  survival  and 
not  a  development. 

Large  aggregattouB  of  many  cells  into  one  cluster  are  the  latest 
development  of  pueblo  architecture.  They  were  immediately  preceded 
by  a  type  compftsetl  of  a  larger  number  of  smaller  villages,  located  on 
sites  selecte<l  wiih  reference  to  their  ease  of  defense,  and  ajiparently 
the  change  from  the  latter  to  the  former  type  was  ma^le  at  one  step, 
without  developing  any  intermediate  forms.  The  differences  between 
the  largest  examples  of  villages  on  defensive  sites  and  the  smallest 
appear  to  be  only  differences  of  size.  Doubtless  in  the  early  days  of 
pueblo  architecture  small  settlements  were  the  rule.  Probably  these 
settlements  were  located  in  the  valleys,  on  sites  moat  convenient  for 
horticulture,  each  gens  occnpyjug  its  own  village.  Incursions  by  neigh- 
boring wild  tril>es,  or  by  hostile  neighbors,  and  constant  annoyance 
and  loss  at  their  hands,  gnidaully  C4im|)elled  the  removal  of  these  little 
villages  to  sites  more  easily  defended,  and  also  forced  the  aggregation 
of  varions  related  geutes  into  one  group  or  village.  At  a  still  later 
period  the  same  motive,  considerably  emphasized  perhaps,  compelled 
a  further  removal  to  even  more  difficult  sites.  The  Tusayan  villages 
at  the  time  of  the  Spanish  discovery  were  located  on  the  foothills  of 
the  mesas,  and  many  pueblo  villages  at  that  period  occupied  similar 
sites.  Actuated  by  fear  of  the  Ute  and  Comanche,  and  perhaps  of 
the  Spaniards,  the  inhabitants  soon  after  moved  to  the  top  of  the 
mesa,  where  they  now  are.  Many  villages  stopped  at  this  stage.  Some 
were  in  this  stage  at  the  time  of  the  discovery — Acoma,  for  example. 
Finally,  whole  villages  whose  inhabitants  si)oke  the  same  language 
combined  to  form  one  larger  village,  which,  depending  now  on  size 
and  numbers  for  defense,  was  again  located  on  a  site  convenient  for 
horticulture. 

The  i)rocess  sketched  above  was  by  no  means  continuous.  The  pop- 
ulation wa.s  in  slow  but  practically  constant  movement,  much  the  same 
as  that  now  taking  place  in  the  Zufii  country ;  it  was  a  slow  migration. 
Outlying  settlements  were  established  at  iwints  convenient  to  cultiva- 
ble tields,  and  probably  were  intended  to  be  occupied  only  during  the 
summer.  Sometimes  these  temporary  s:tes  might  be  found  more  <'on- 
veuient  than  that  of  the  parent  village,  and  it  would  gradually  come 
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about  that  some  of  the  inhabitaitts  TFould  remain  tliere  all  the  year. 
Eventually  the  temporary  settlenienL  might  ontgrow  tlie  parent,  and 
would  in  turn  put  ont  other  tem|>orary  settlements.  This  process 
would  be  possible  only  during  prolonged  periods  of  peace,  but  it  is 
known  to  have  taken  place  in  several  regions.  Necessarily  hundreds 
of  small  settlements,  ranging  in  size  from  one  room  to  a  great  many, 
would  be  established,  and  as  the  population  moved  onward  wonld  be 
abandoned,  wjtboat  ever  developing  into  regular  villages  occupied 
all  the  year.  It  is  believed  that  many  of  the  single  house  remains  of 
Mr  Bandelier's  classification '  belong  to  this  type,  as  do  also  many  cavate 
lodges,  and  in  the  present  paper  it  will  be  shown  that  some  at  least  of 
the  cliff  ruins  belong  to  the  same  category. 

The  cliff  ruins  are  a  striking  feature,  and  the  ordinary  traveler  is  apt 
to  overlook  the  more  im^Kirtant  ruiua  which  sometimes,  if  not  gener- 
ally, are  associated  with  them.  The  study  of  the  ruins  in  Canyon  de 
Ghelly  bas  led  to  tlie  conclusion  that  tlie  cliff  ruins  there  are  generally 
subordinate  structures,  connected  with  and  inhabited  at  the  same  time 
as  a  number  of  larger  home  villages  located  on  the  canyon  bottom,  and 
occupying  much  tbe  same  relation  to  the  latter  that  Moen-kapi  does 
to  Oraibi,  or  that  Nutria,  Pescado,  and  Ojo  Caliente  do  to  Zuiii;  and 
tbat  they  are  the  functional  analogues  of  tlie  "  watch  towers  "  of  the 
8au  Juan  and  of  Zuni,  anil  the  brush  shelters  or  "  kisis ''  of  Tusayan; 
in  other  words,  they  were  horticultural  outlooks  occupied  only  during 
tlio  farming  season. 

Mr  G.  Nordenskiold,  who  examines)  a  number  of  cliff  and  other  ruins 
in  the  Mancos  canyon  and  the  Mesa  Verde  region,  adopts^  a  very  simple 
classification,  as  follows: 

I.  Kniaa  in  the  Tnlleyg,  on  the  plains,  or  on  tbe  plateaus. 
II.  RuiiiB  in  Ciivesin  the  n-alls  of  tlie  canyons,  satxliviiled  as  followa: 

(a)  Cave  dwelling,  or  caves  inhabited  without  IbeeTeution  of  any  haildings 

trithin  tbem. 
{b}  Clilf  dwellings,  or  buildings  erected  iu  caves. 
From  its  toiwgrapbic  character  it  might  be  expected  that  the  Canyon 
de  Ohelly  ruins  would  hardly  come  within  a  sclieme  of  classification 
based  upon  those  found  in  the  open  country ;  and  here,  if  anywhere,  we 
should  find  corroboratiou  of  the  old  idea  tbat  the  cliff  ruins  were  the 
homes  and  last  refuge  of  a  race  harassed  by  powerful  euemies  and  finally 
driven  to  the  construction  of  dwellings  in  inaccessible  cliffs,  where 
a  last  ineffectual  stand  was  made  against  their  foes;  or  the  more  recent 
theory  that  they  represent  an  early  stage  in  the  development  of  pueblo 
architecture,  when  tbe  pueblo  builders  were  few  in  number  and  sur- 
rounded by  numerous  enemies..  Neither  of  these  theories  are  in  accord 
with  tbe  facts  of  observation.  The  still  later  idea  tbat  the  cliff  dwell- 
ings were  used  as  places  of  refuge  by  various  pueblo  tribes  who,  when 

'S«  *  paper  b;  the  sathor  on  "Abari^iiiinl  rmiminii  Iu  Verde  valley,  Arizona,"  In  13th  Ann. 
Bept.  Itureau  ot  Ethnalsg}-,  p,  17S  at  avq. 
•TtMCllir  DwelleraoriheUsaaVenK  pp.  Sauil  111. 
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the  occasion  for  sucli  n»e  wa.s  passed,  retnrned  to  their  original  homes, 
or  to  othera  constructed  like  them,  may  ex|ilaiii  some  or  the  cliff  ruios, 
but  if  applicable  at  all  to  those  of  De  Chelly,  it  applies  only  to  a  small 
Dniiiber  of  them. 

The  raiim  of  De  Chelly  show  anmistakably  several  periods  of  oi^ca- 
paocy,  extendiug  over  considerable  time  and  each  fairly  complete.    They 
fall  easily  into  the  classification   previously  suggested,  and  exhibit 
various  types,  but  the  earliest  and  the  latest  forms  iire  not  found.     lu 
the  descriptions  which  follow  the  classification  below  has  been  employed : 
I — Old  villages  on  upon  silea. 
II — Homa  villaK^s  on  bottom  Iftadi. 
Ill — Home  villagea  located  for  defease. 
IV— Cliff  outlooks  or  faTming  eheltera. 

I— OLD  VILLAGES  ON  OPEN  SITES 
In  the  upper  part  of  the  canyon,  and  extending  into  what  we  may 
call  the  middle  region,  there  are  a  number  of  ruins  that  seem  to  be  out 
of  place  in  this  locality.  Tbey  are  exactly  similar  to  hundreds  of  ruins 
found  in  the  open  country;  su<^h,  for  exami>le,  as  the  older  villages  of 
Tusayan,  located  on  low  foothills  at  the  foot  of  the  mesa,  and  the 
peculiar  topographic  characteristics  of  the  location  have  not  made  the 
slightest  impression  on  them.  These  niins  are  located  on  gentle  slopes, 
the  foothills  of  the  talus,  as  it  were,  away  from  the  cliffs,  and  are  now 
marked  only  by  scattered  fragments  of  building  stone  and  broken  pot- 
tery. The  gronnd  plans  are  in  all  cases  indistinguishable;  in  only  a  few 
instances  can  even  a  short  wall  line  be  traced.  Tbey  seem  to  have  been 
located  without  special  reference  to  large  areas  of  cultivable  land, 
although  they  always  command  small  areas  of  such  land.  There  is  a 
remarkable  uniformity  in  ruins  of  this  type  in  chara<-ter  of  site  occu- 
pied, outlook,  and  general  appearance.  They  are  always  close  to  the 
stream  bed,  seldom  more  than  10  or  12  feet  above  it,  and  the  sites  were 
chosen  apparently  without  any  reference  to  their  defeiisibility.  A  typ- 
ical example  occurs  at  the  point  marked  60  on  the  detailed  map  (])Iate 
XLill),  another  occurs  at  58,  and  another  at  52.  One  of  the  largest  exam- 
ples is  in  the  lower  part  of  the  CAO.von.  At  the  junction  of  Del  Mnerto 
there  is  a  large  mass  of  rock  standing  out  alone  and  extending  nearly 
to  th«  full  height  of  the  canyon  walls.  On  the  south  it  is  connected 
with  the  main  wall  back  of  it  by  a  low  tongue  of  rock,  sparsely  covered 
in  places  by  soil  and  snnd,  and  on  the  top  of  this  tongue  or  saddle 
there  is  a  large  ruin  of  the  type  described,  but  no  ground  plan  can  now 
be  made  out.  Possibly  the  obliterated  ap])earance  of  this  ruin  and 
of  others  of  the  same  class  is  due  to  the  use  of  the  material,  ready  to 
band  and  of  the  proper  size,  in  later  structures,  it  is  known  that  a 
similar  appearance  was  produced  in  Tusayan  by  such  a  cause.  The 
old  village  of  Walpi,  on  a  foothill  below  the  mesa  point  and  the  site  of 
the  village  at  the  time  of  the  Spanish  conquest,  presents  an  appear- 
ance of  great  antiqnity,  although  it  was  partly  occupied  so  late  as  filty 
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years  ago.  When  the  movement  to  the  aiimmit  of  the  mesa  became 
general,  the  material  of  the  old  bouses  was  utilized  iu  the  coustniction 
of  the  uew  otiea,  and  at  the  present  day  it  can  almost  lie  said  that  not 
one  stone  remains  above  another.  So  complete  is  the  obliteration  that 
no  ground  plan  can  be  made  cat. 

If  similar  condition  3  pre  vailed  in  DeChelly,  there  might  be  many  more 
ruins  of  this  class  than  those  so  far  discovered.  Even  those  found  are 
nut  easily  diatinguisljed  and  might  easily  be  passed  over.  Possildy 
there  were  small  ruins  of  this  type  scattered  over  the  whole  canyon 
bottom.  An  example  which  occurs  at  the  point  marked  12  on  the  map, 
and  shown  in  plate  xliv,  presents  no  trace  on  the  surface  except 
some  putshenls,  which  in  this  locality  mean  nothing.  The  site  is  a  low 
hill  or  end  of  a  slope,  the  top  of  which  is  perhaps  25  feet  above  the 
stream  bed,  bat  separated  from  it  by  a  belt  of  recent  alluvium  carpeted 
with  grass.  The  hill  itself  was  formed  of  talus,  covered  with  alluvium, 
all  but  a  small  portion  of  which  was  subsequently  cot  away,  leaving  au 
almost  vertical  face  15  or  18  feet  high.  In  this  face  the  ends  or  vertical 
sections  of  several  walls  can  be  seen ;  one  of  them  is  nearly  3  feet  thick 
and  extends  4  feet  below  the  present  ground  surface. 

The  filling  of  these  ruins  to  a  depth  of  4  or  5  feet  and  the  almost 
complete  absence  of  surface  remains  or  indications  does  not  necessarily 
imply  a  remote  antiquity,  although  it  suggests  it.  Duriiig  the  fall  and 
early  winter  months  tremendous  sand  storms  rage  in  the  canyon ;  the 
wind  sweeps  through  the  gorge  with  an  almost  irresistible  ]>ower,  carry- 
ing with  it  such  immense  quantities  of  sand  that  objects  a  few  hundred 
feet  distant  can  not  be  distinguished.  These  sand  storms  were  and  are 
potent  factors  in  producing  the  picturesque  features  of  the  red  cliffs 
forming  the  canyon  walls;  but  they  are  constructive  as  well  as  destruc- 
tive, and  cavities  and  hollow  places  in  exposed  situations  sncb  as  the 
canyon  bottom  are  soon  filled  up.  The  stream  itself  is  also  a  powerful 
agent  of  destruction  and  conatrnction  j  during  fiood  periods  banks  of 
sand  and  alluvinm  are  uften  cut  away  and  someti  mes  others  are  formed. 
Yet  there  are  reasons  for  believiug  that  the  old  village  ruins  on  open 
sites,  now  almost  obliterated,  mark  the  first  period  in  the  0{;cupancy  of 
the  canyon,  perhaps  even  a  period  distinctly  separated  f^om  the  others. 
Excavation  on  these  sites  would  probably  yield  valuable  results. 

II— HOME  VILLAGES  ON  BOTTOM  LANDS 
Ruins  comprised  id  the  second  class  are  located  on  the  bottom  lands, 
generally  at  the  base  of  a  cliff,  and  without  reference  to  the  defenaibil- 
ity  of  the  site.  They  are,  aa  a  role,  much  broken  down,  and  might 
perhaps  be  classed  with  the  ruins  already  described,  but  there  are  some 
distinctive  features  which  justify  us  in  separating  ttiem.  Ruins  of  this 
class  are  always  located  either  at  the  base  of  a  cliff  or  in  a  cove  onder 
it,  on  the  level  or  raised  but  slightly  above  the  bottom  land,  and  some- 
times at  a  considerable  distance  from  the  stream.    The  ground  plans 
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cau  generally  be  distiuguiBhed,  mid  iu  many  instances  walls  are  still 
stauding — sometimes  to  a  height  of  three  stories.  The  ground  plans 
reflect  more  or  less  the  character  of  the  site  tliey  occupy,  and  ve 
would  be  as  much  surprised  to  find  plans  of  their  character  in  the  open 
couutrj'  as  we  are  to  see  plans  of  class  i  within  the  canyon.  Uulike 
the  ground  plans  of  class  i,  those  of  this  group  were  laid  oat  with  direct 
reteience  to  the  cliff  behind  them,  and  which  formed,  as  it  were,  a  part 
of  them. 

Ill  point  of  size,  long  period  of  occupancy,  and  position  these  villages 
were  the  most  important  in  the  canyon.  Ttio  ruins  often  cover  consid- 
erable areas  and  almost  invariably  show  tlto  remains  of  one  or  more 
circular  kivas.  Sometimes  they  are  located  directly  upon  the  bottom 
laud,  more  often  they  occupy  low  swells  next  the  cliff,  rising  perhaps  10 
feet  above  the  general  level  and  affording  a  fine  view  over  it.  Some- 
times they  are  found  in  alcoves  at  the  base  of  the  cliff,  but  they  always 
rest  on  the  bottom  laud  which  extends  into  them;  tliese  merge  insen- 
sibly into  the  next  class — village  ruins  on  defensible  sites — and  the  dis- 
tinction between  them  is  partly  an  arbitrai-y  one,  as  is  also  that  between 
the  last  mentioned  and  the  cliff  ruins  proper. 

Figure  1  is  a  ground  plan  of  a  small  ruin  located  in  Del  Muerto,  on 
the  bottom  lands  near  its  mouth.     No  standing  walls  now  remain, 


bnt  there  Is  no  doubt  that  the  village  at  one  time  covered  much  more 
ground  than  that  shown  on  the  plan.  There  are  now  remains  of  sixteen 
rooms  on  the  ground,  in  addition  to  two  kiva-t.  There  is  a  shallow  alcove 
in  the  cliff  at  the  ground  level,  and  the  overhanging  cliff  gave  the  vil- 
lage some, protection  overhead.  Plate  xlv  shows  another  example  in 
Del  Muerto,  the  largest  in  that  canyon.  The  walls  are  still  standing 
to  a  height  of  three  stories  in  one  place,  and  the  masonry  is  of  high 
class.  The  back  cliff  has  not  entered  into  the  plan  here  to  the  same 
extent  that  it  generally  does.  Figure  2,  a  ground  plan,  exhibits  only 
that  i>ortion  of  the  area  of  the  ruin  on  which  walls  are  still  standing. 
It  shows  about  20  rooms  on  the  ground,  exclusive  of  three  or  per- 
haps four  kivas.  The  rooms  are  small  as  a  rule,  rectangular,  and 
arranged  with  a  more  than  ordinary  degree  of  regularity.  One  room 
still  carries  its  roof  intact,  as  shown  on  the  plan.  In  the  center  of  the 
ruin  are  the  remains  of  a  very  large  kiva,  over  3fi  feet  in  diameter. 
It  is  now  so  much  broken  down  that  but  little  can  be  inferred  as  to  its 
former  condition,  except  that  there  was  probably  no  interior  bench,  as 
DO  remains  of  such  a  structure  can  now  be  distinguished.    The  size  of 
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tbis  kiva  is  exceptioDal,  and  it  is  very  probable  that  it  was  never 
rooted.  The  structnres  within  the  kiva,  aliown  on  the  ground  plan,  are 
Kavaho  burial  crista.  West  of  the  large  kiva  there  were  two  others,  less 
than  liO  feet  in  diameter.  One  of  these  wa«  circular;  the  other  was 
irregular  in  shape,  perhaps  more  uearly  approaching  an  oval  form. 


FtQ.  2_Oranliil  pl*a  of  •  min  on  Inttom  land  Id  Cuitoii  del  Muerto. 

At  no  fewer  thau  five  places  withiti  the  ruin  there  are  comparatively 
recent  Savaho  burials. 

Figure  3  is  a  ground  plan  of  a  small  and  very  compact  village, 
situated  on  the  south  side  of  tlieoanvon  at  the  |)oint  marked  *'$  on  the 
deti  le  1  map     It  is  locate  I  ou  a  si  ghtly  ra  sed  part  of  the  bottom 


commanding  an  outlook  over  a  large  area  now  under  enltivation  by 
the  Navaho.  The  wall  lines  are  remarkably,  although  not  perfectly, 
regular,  and  show  at  least  2')  rooms ;  there  were  probably  others  to  the 
northward  and  eastward.  The  rooms  are  now  almost  filled  with  debris, 
but  two  of  them  are  still  intact,  being  kept  in  order  by  the  Navabo 
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and  nsod  for  the  storape  of  corn.  Tlie  roofs  of  both  these  rooms  are 
an\r  on  the  ground  level.  The  covered  room  nearest  the  cliff,  shown  on 
the  plan,  has  been  divided  into  two  small  compartments  by  a  wall 
through  the  middle;  access  to  each  of  these  is  obtained  by  a  framed 
trapdoor  in  the  roof  about  a  foot  square.  This  dividing  wall  is  prob 
ably  of  Navaho  origin,  as  the  separate  rooms  formed  by  it  are  too  small 
for  habitation  and  the  masonry  is  very  rough.  A  short  distance  to 
the  north  along  the  cliff  there  is  a  Navafao  boose,  roughly  rectangular 
in  plan,  which  was  constructed  of  stone  obtained  from  this  site.  The 
masonry  of  the  rain  presents  a  very  good  face,  not  due  to  chinking, 
however,  which  was  but  slightly  practiced,  but  to  the  careful  selection 
of  material.    Some  of  the  stones  show  surface  pecking. 

About  300  feet  above  or  southeast  of  this  ruin  there  are  the  remaina 
of  two  small  rooms  which  were  placed  iigainst  the  cliff.  They  are  of 
the  same  general  character  as  those  described,  and  doubtless  formed 
part  of  the  same  settlement.  Between  the  two  occurs  a  curious  feature. 
A  large  slab  of  rock,  280  feet  long  and  not  more  than  12  feet  thick  at 
any  point,  has  split  off  from  the  cliff  and  dropped  down  to  the  ground, 
where  it  remains  on  edge.  This  slab  is  triangular  in  elevation  and 
about  50  feet  high  at  the  apex.     Between  it  and  the  cliff,  in  the  upper 


part,  there  is  a  space  from  2  to  2J  feet  wide.  This  is  easily  accessible 
from  the  north,  on  the  edge  of  the  slab,  and  can  be  reached  from  the 
southern  end,  but  with  much  difficulty.  Figure  i  shows  this  feature 
and  its  relation  to  the  ruin.  There  is  no  doubt  that  this  was  a  granary 
or  huge  storage  bin,  and  probably  the  two  rooms  on  the  south  were 
placed  there  to  guard  that  end ;  the  northern  end,  of  more  easy  access, 
being  protected  by  the  village  itself.  It  was  well  adapted  to  this  pur- 
pose— a  fact  that  the  Navalio  have  not  been  slow  to  appreciate.  They 
hare  constructed  small  bins  near  tlie  northern  end,  shown  on  the  plan, 
and  beyond  this  timbers  have  been  wedged  in  so  as  k>  furnish  a  means 
of  closing  the  cleft.  In  the  cleft  itself  cross  wiills  have  been  con- 
structed, dividing  it  into  several  compartments.  The  interior  forms  a 
convenient  dry,  airy  space,  and  at  the  time  it  was  visited  the  floor  was 
covered  with  a  litter  of  coruhusks. 

Almost  directly  opposite  this  ruin,  on  the  other  side  of  the  canyon, 
are  the  remains  of  a  village  that  might  properly  be  called  a  cave 
village.  At  this  point  a  large  rock  stands  out  from  the  cliff  and  in  it 
there  is  a  cavity  shaped  almost  like  a  (juarter  sphere.  Its  greatest 
diameter  is  45  feet  and  its  height  about  20  feet.  The  bottom  land  here 
is  10  or  12  feet  above  the  stream  bed  and  slopes  up  gradually  toward 
16  BTH 7 
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the  cliff,  formiDg  the  bottom  of  the  cave,  which  is  perhaps  18  or  20  feet 
above  the  stream  and  some  distance  from  it.  The  cave  commands  an 
extensive  oatlook  over  the  cultivable  lands  below  it  and  tliose  extend- 
ing up  a  branch  canyon  a  little  above. 

The  whole  bottom  of  the  cave  in  covered  by  remains  of  rooms,  shown 
in  plan  in  figure  5.  The  population  could  not  have  been  greater  than 
10  or  12  persons,  yet  the  remains  of  two  kivas  are  clearly  shown. 
Both  were  in  the  front  of  the  cave,  adjoining  bat  not  connected  with 
each  other,  and  were  about  12  feet  in  diameter.  Both  had  interior 
benches,  extending  in  one  i>erhai>B  completely  around,  in  the  other  only 
partly  around.  The  rooms  are  very  irregular  in  shape  and  in  size, 
rangiug  from  8  by  10  feet  to  3  by  4  feet,  but  the  latter  could  l>e  used 
only  for  storage.  The  masonry  is  not  of  fine  grade,  although  good; 
but  not  much  detail  can  be  made  out,  as  the  place  has  been  used  as  a 


Fra.  S— Orodnd  plan  of  ■  mln  in  u  cbtf. 

sheepfold  by  the  Xavaho  and  the  ground  surface  has  been  filled  up 
and  smoothed  over. 

The  largest  ruiu  iu  the  canyons  is  that  shown  in  plan  in  figured. 
It  is  situated  in  Del  Muerto,  on  the  canyon  bottom  at  the  base  of 
a  cliff,  and  is  known  to  the  Navaho  as  Pakashiizini  (the  blue  cow). 
The  name  was  derived  probably  from  a  pictograph  of  a  cow  done  in 
blue  paint  on  the  canyon  wall  back  of  the  ruin.  Traces  of  walls  extend 
over  a  narrow  l>elt  against  the  cliffs  about  400  feet  long  and  not  over 
iO  feet  wide,  and  over  this  area  many  walls  are  still  standing.  Scat- 
tered over  the  site  are  a  number  of  large  bowlders.  Ko  attempt  to 
remove  these  was  made,  but  walls  were  carried  over  and  under  them, 
and  in  some  cases  the  direction  of  a  wall  was  modified  to  correspond 
with  a  face  of  a  bowlder. 

The  settlement  may  have  consisted  of  two  separate  portions,  divided 
by  a  row  or  cluster  of  large  bowlders.     The  group  shown  on  the  right 
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of  the  plan  waa  very  compactly  bnilt,  in 
one  place  being  four  rooms  deep,  but  do  « 

traces  of  a  kiva  can  be  seen  in  it,  nor  does  ^' 

there  appear  to  be  any  place  where  a  kiva         • 
could  be  bnilt  within  the  hoase  area  or      ^ 
immediately  a^acent  to  it,    At  present 
14  or  15  rooms  may  be  traced  on  the        f  ^ 
ground   and    the  vhole  structure   may  ^ 

have  comprised  30  rooms.    The  wall  lines  • 

are  not  regnlar.    In  the  western  end  of         ** 
the  structure  there  is  a  narrow  paasage-  ^ 

way  into  a  large  room   in   the  center.  ^f 

Such  passagewayit,  while  often   seen  in  \j 

the  valley  ])ueblos,  are  rare  in  these  can-  C^ 

yons.    The  three  rooms  to  the  south  of         ^(  ^ 
tbe   passageway  appear  to   have  been   3         «,. 
added  after  the  rest  of  the  structure  was  « 
completed,  and  diminished  iu  size  rega-  «     ^ 
larly  by  a  series  of  steps  or  insets  in  the  g    ^ 
northern  or  passage  wall.  ||   *      , 

The  other  portion  of  the  rain  shows  the  S 
remainsof  about  40  rooms  OD  tbe  ground,   ^ 
inaddftiontothreekivas;  theremaybave  t 
been  60  rooms  in  this  part  of  tbe  settle-  | 
ment,  or  85  or  90  rooms  altogetlier.    The  | 
population  could  not  have  been  over  55  a 
or  <iO  persons,  or  about  12  families.     In   ^ 
other  words,  it  appears  that. owing  to  the  6 
peculiarities  of  conditions  under  which  I 
they  lived,  and  of  the  grouod  plan  which  I 
resulted,  the  largest  settlement  of  this  g 
class  iu  the  canyons,  extending  over  400  | 
feet  in  one  direction,  provided  homes  for 
a  very  limited  number  of  people.    Asitis 
probable  that  each  family  had  one  or  more 
outlooks,  occupied  in  connection  with  their 
borticultnral  operations,  it  will  readily  be 
seen  that  only  a  small  number  of  inhabit- 
ants might  leave  a  large  number  of  house  j 
remains,  and  that  it  is  not  necessary  to               / 
assume  either  a  large  population  or  a  long            / 
period  of  occupancy.                                              •- 

The  kivas  are  clustered  in  the  lower 
end  of  the  settlement,  and  all  appear  to 
have  been  inclosed  within  walls  or  other 
buildings.  Two  of  them  are  fairly  well 
preserved:  of  tbe  third  only  a  fragment 
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remains.  The  iudosure  of  the  kivoB  is  a  suggestive  feature,  which 
will  be  (liscassed  later,  aa  will  also  the  square  shaft  showu  ou  the  plan 
as  attached  to  the  principal  kiva. 

It  will  be  noticed  that  iu  several  placea  where  bowlders  occur  within 
the  limits  of  the  settlement  they  have  been  incorporated  into  the  walls 
and  form  part  of  them,  Iu  two  places  they  have  altered  the  direction 
of  walls  and  produced  irregularities  in  the  plan     Elsewhere  the  face 


ml  plan  of  m  niln  to  CUf  on  del  Muiito. 

of  a  rock  has  been  prolonged  by  a  wall  carried  out  to  continne  it,  as 
in  the  front  wall  of  the  principal  kiva  apartment.  This  apartment 
appears  to  have  been  entered  from  the  west  through  a  passageway. 
This  is  an  anomalous  feature  and  suggests  modemness. 

Figure  7  is  a  ground  plan  of  another  ruin  iu  Del  Muerto.  There 
is  a  slight  cove  or  bay  in  the  cliff  at  the  point  where  the  ruin  occurs, 
aud  the  ground,  which  is  on  the  level  of  the  bottom  lands,  Is  strewn 


id  plui  of  a  rnlD  In  TaeotiiUaBi  ouBfoti. 

with  large  bowlders,  as  in  the  example  last  described.  Bat  few 
remains  of  walls  are  now  observable,  and  there  are  traces  of  only 
one  kiva.  This  was  situated  near  the  outer  edge  of  the  settlement. 
The  wall  lines  are  irregular  and  the  disposition  and  size  of  the  bowl- 
ders are  sncb  that  it  is  improbable  that  this  site  was  ever  occupied  by 
a  large  cluster  of  rooms.  On  the  left  of  the  plan  will  be  seen  a  small 
room  or  storage  cist  still  intact.     At  the  point  marked  >  in  the  center 
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of  the  Bite  a  barial  cist  was  foaud  and  excavated  ia  1884  by  Mr 
Thomas  Y.  Keam.  It  contained  the  remains  of  a  child,  almost  per- 
fectly desiccated.  It  is  said  that  vhen  the  remains  were  first  removed 
the  color  of  the  iris  could  be  distinguishetl.  The  specimen  was  subse- 
quently deposited  Id  the  National  Mosenm. 

A  ruin  which  occurs  in  Tse-on-i-tso-si  canyon,  near  the  mouth  of 
I>e  Chelly,  is  shown  in  plan  in  figure  8.  There  were  two  kivas,  one 
of  which  was  benched.  The  number  of  rooms  coonected  with  them  is 
remarkably  small — there  could  not  have  been  more  than  six,  if  there 
were  that  many — aud  the  character  of  the  site  in  such  as  to  preclude 


the  possibility  of  other  rooms  iu  the  immediate  vicinity.     Some  of  the 
walU  are  still  standing,  and  exhibit  a  fair  degree  of  skill  in  masonry. 

A  type  of  which  there  are  many  examples  is  shown  in  plan  iu  figure  9. 
These  ruins  occur  on  the  flat,  nest  the  cliff,  which  is  seldom  bayed 
and  overhangs  but  slightly.  They  are  usually  so  much  obliterated 
that  only  careful  scrutiny  reveals  the  presence  of  wall  lines,  and  walls 
st-andiug  to  a  height  of  0  inches  above  the  ground  are  rare.  In  the 
example  illustrated  uo  traces  of  a  kiva  can  be  found,  but  the  almost 
complete  destruction  of  the  walls  might  account  for  this.  There  is 
every  reason  to  suppose  that  these  ruins  are  of  the  same  class  as  those 


described  above,  the  remains  of  home  villages  located  without  reference 
to  defense,  aud  no  reason  to  suppose  otherwise.  They  are  probably 
iustauces  where,  owing  to  exposed  situation,  early  abandonment,  and 
IKtsaibly  also  proximity  to  later  establishments,  destniction  has  pro- 
ceeded at  a  greater  nite  than  in  other  examples. 

Buins  of  the  claos  under  discussiou  were  not  confined  to  any  part  of 
the  canyons,  but  were  located  wherever  the  conditions  were  favorable. 
An  example  which  occurs  in  the  lower  part  of  the  canyon,  at  the  jwiiit 
marked  3  on  the  map,  is  shown  in  plan  iu  figure  10.  It  occurs  at 
the  back  of  a  deep  cove  in  it  little  branch  cauyon,  and  was  at  one  time 
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quite  au  exteDsive  village.  It  was  located  ou  a  alight  slope  or  raised 
place  iiext  the  cliffs  and  overhung  by  them.  A  stone  dropped  from  the 
top  of  the  cliffs  would  fall  45  or  50  feet  out  from  tbeir  base.  There  are 
remains  of  three  ki  vas.  The  central  one,  which  was  12  feet  in  diameter, 
Btill  shows  nearly  all  its  periphery,  and  the  wall  is  in  one  place  3  feet 
high.  The  western  klva  is  now  almost  obliterated,  bat  it  can  still  be 
made  out,  and  shows  a  diameter  of  15  feet.  It  is  50  feet  west  of  the 
central  kiva  and  on  a  level  abont  8  feet  below  it,  being  only  about  3 
feet  above  the  bottom  land.  East  of  the  central  kiva,  and  between  it 
and  a  large  bowlder,  there  was  another,  of  which  only  a  part  now 
remains. 

Korth  of  the  central  kiva,  and  extending  nearly  to  the  cliff  behind, 
there  are  remains  of  rooms.  One  corner  is  still  standing  to  a  height  of 
3  to  4  feet.  The  western  wall  was  smoothly  plastered  outside  and  was 
pierced  by  a  narrow  notched  doorway.  The  northern  wail  has  an  open- 
ing still  intact,  shown  in  plateLViii;  it  is  2  feet  high  and  14  inches  wide, 
with  a  lintel  composed  of  six  small  sticks  about  an  inch  in  diameter, 
laid  side  by  side.  The  sticks  are  surmounted  by  a  flat  stone,  very 
roughly  shapeil  and  separated  firom  them  by  an  inch  of  mad  plaster  or 
mortar.  The  masonry  is  exceptionally  well  executed,  that  of  the  north- 
ern wall  being  composed  of  large  stones  carefully  chinked  and  rubbed 
down.  The  chinking  appears  to  have  been  carried  through  in  bands, 
producing  a  decorative  effect,  resembling  some  of  the  masonry  of  the 
Cbaco  niios.  The  western  wall  is  composed  of  larger  stones  laid  ap  more 
roughly  with  less  chinking,  and  appears  to  have  been  a  later  addition. 
Ou  the  back  wall  of  the  cave  are  marks  of  walls  showing  a  namber  of 
additional  rooms,  and  there  is  no  doubt  that  at  one  time  there  was 
qaite  an  extensive  settlement  here. 

Around  the  corner  fh)m  the  last  example,  as  it  were  (at  the  point 
marked  i  ou  the  map),  and  at  the  mouth  of  a  little  canyon  that  opens 
out  from  the  head  of  the  cove,  the  ruia  shown  in  plate  XLTI  occurs. 
The  village  was  located  on  the  canyon  bottom,  in  a  shallow  cove  hardly 
25  feet  deep,  but  the  view  over  the  bottom  is  almost  closed  by  a  large 
sand  dune,  bare  on  top  and  but  scantily  covered  ou  the  sides  with  grass 
and  weeds.  Were  it  not  for  this  dune,  the  site  of  the  ruin  would 
command  one  of  the  best  areas  of  cultivable  land  in  the  canyon,  but 
apparently  an  extensive  outlook  was  not  a  desideratum.  The  slight 
elevation  of  the  site  above  the  level  of  the  bottom  lauds  is  shown  in 
the  illustration. 

The  village  was  not  a  large  one,  having  been  occupied  probably  by 
only  two  families,  yet  there  are  traces  of  two  kivas.  That  on  the  west 
is  so  far  obliterateil  that  its  outline  can  be  made  out  only  with  diffi- 
culty. That  ou  the  east  still  shows  a  part  of  its  wall  to  a  height  of 
about  a  foot.  The  plan,  figure  11,  shows  the  general  arrangement. 
Some  of  the  walls  are  still  standing  to  a  height  of  2  or  3  feet,  and  at 
the  eastern  end  of  the  ruin  there  is  a  room  with  walls  C  feet  high.  More 
than  the  usual  amount  of  mad  mortar  was  used  in  the  construction  of 
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the  walla  of  tbis  room,  and  tbe  interatices  were  flUed  with  this,  chinkiog 
with  small  stones  being  but  alightly  practiced.  The  masoury  of  the 
other  walls  is  rougher,  with  even  less  chinking,  and  some  of  them  show 
later  additions  which  did  not  follow  the  main  lines.  The  east«m  room 
had  two  openings  and  the  tops  of  the  walls  are  apparently  finished,  for 
there  are  no  marksof  roof  timbers.  The  room  may  hare  been  roofless, 
but  the  same  effect  might  have  been  produced  by  recent  Navaho  repairs 
and  alterations.    In  the  ezterior  wall,  at  tho  southeastern  corner,  there 


FlO.  II— Onnnil  plan  of  kTilUsoruln. 

is  a  series  of  band-holes,  as  though  access  to  the  interior  were  some- 
times bad  in  this  way,  but  the  hand-holes  are  later  than  the  wall.  On 
the  back  wall  of  the  cove  there  are  a  number  of  pictographs. 

JuAt  above  the  mouth  of  Del  Muerto  and  on  the  opposite  aide  of  the 
main  canyon,  at  the  point  marked  17  on  the  maji,  there  was  a  village 
on  the  canyon  bottom.  It  overlooked  a  fine  stretch  of  cultivable 
land  on  both  sides  of  the  canyon.  There  is  a  large  isolated  mass  of 
rock  here,  nearly  as  high  as  the  cliffy  on  either  side,  and  connected  with 


id  plan  or  klvu  la  Cuiyon 


those  back  of  it  by  a  slope  of  tains  and  debris,  partly  bare  rock,  partly 
covered  with  sand  dunes.  At  the  point  where  the  ruin  occurs  the  rock 
is  bare  and  about  40  feet  high,  partly  overhanging  the  site.  The 
remains,  shown  in  plan  in  figure  12,  occupy  the  summit  of  a  hill  about 
10  feet  high,  composed  principally  of  debris  of  walls.  Only  a  few  faint 
traces  now  remain,  but  two  kivas  are  still  clearly  distinguishable.  The 
one  on  the  south  had  an  interior  bench,  which  apparently  extended 
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around  it.  The  other  shows  walls  2  feet  high,  and  has  beea  plastered 
with  a  Dumber  of  successive  coats.  The  small  wall  on  the  extreme  right 
of  the  plan  ia  composed  of  almost  pure  mud. 

There  are  a  namber  of  ruins  in  the  canyoas  of  the  type  shown  in 
figure  13.  They  are  generally  located  directly  ou  the  bottom,  and  sel- 
dom as  much  as  5  feet  above  it,  within  coves  or  under  overhanging 
cliffsj  they  are  always  of  small  areu,  and  generally  so  far  obliterated 
that  no  walls  or  wall  remains  are  now  visible.  The  obliteration  Is  dne 
not  so  much  to  antiquity,  which  may  or  may  not  have  been  a  cause, 
bnt  to  the  character  of  the  site  they  occupied.  They  are  always  in 
sheltered  situations,  aud  being  ou  the  canyon  bottom  are  uinch  ased  by 
the  iN'avabo  as  sheepfolds  aud  have  been  so  used  for  years.  Some- 
times, although  rarely,  faint  traces  of  kivas  can  be  made  oat. 

The  example  illustrated  occurs  at  the  point  marked  43  on  the  map. 
It  is  situated  in  a  cove  in  a  point  of  rock  jutting  out  from  the  main  cliff. 
The  rock  is  about  60  feet  high  and  the  cove  about  30  feet  deep,  and  the 
remains  are  but  a  few  feel  above  the  level  of  the  bottom  land  oatside. 


■ranod  pUm  of  >  snuUI  rain  <m  bottorn  land. 


The  walls  are  composed  of  rather  small  stones;  the  interstices  were 
chinked  with  spawls,  and  the  masonry  was  laid  up  with  an  abundance 
ol  mud  mortar.  The  back  wall  of  the  cove  is  considerably  blackened 
by  smoke. 

One  of  the  most  striking  and  most  important  ruins  in  the  canyon  is 
shown  in  plan  in  figures  U  and  15.  This  is  the  ruin  seen  by  Lieutenant 
Simpson  in  1849  and  subsequently  called  Oasa  Bianca.  It  is  also 
known  under  Che  equivalent  Navaho  term,  Kini-nae-kai  or  White  House. 
The  general  character  of  the  ruin  is  shown  in  plate  XLVll,  which  is 
fix>m  a  photograph.  At  first  sight  this  ruin  appears  not  to  belong  to 
this  class,  or  rather  to  belong  both  to  this  class  and  the  succeeding  one 
composed  of  villages  located  with  reference  to  defense;  but,  as  will 
appear  later,  it  has  nothing  in  common  with  the  latter. 

In  its  present  condition  the  ruin  consists  of  two  distinct  parts — a 
lower  part,  comprising  a  large  cluster  of  rooms  on  the  bottom  land 
against  the  vertical  cliif,  aud  an  upper  part  which  was  much  smaller 
and  occupied  a  cave  directly  over  the  lower  portion  and  was  separated 
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from  it  only  by  some  35  feet 
o1  verticalclilF.  there  is  evi- 
ilence,  however,  that  some  of 
thehouses  in  thelower  settle- 
nieiit  were  four  HCoriea  high 
uj;ain8t  the  cliff,  and  in  fiict 
that  the  struttores  were 
(iractically  contiiinons;  but 
for  convenience  of  descrip- 
tion we  may  regard  ttte  ruin 
as  composed  of  two. 

The  lower  ruin  covers  an 
Area  of  about  150  by  50  feet, 
raised  but  a  few  feet  above 
the  bottom   land,  probably 
by  ita  own  debris.    Within  , 
this  area  there  are  remains  ^ 
of  45  rooms  on  the  ground,  * 
iu   addition    to    a    circular  | 
kiva.  On  the  east  side  there  i 
lire  walls  atill  Htanding  to  a  | 
height  of  i:i  and  14  feet.    It  | 
is  probable  that  the  lower  | 
ruin    comprised     about    60  | 
rooms,  which,  with  a  liberal  * 
allowance  for  the  rooms  in  \ 
thecave,  would  make  a  total  = 
of  80.    This  would  furnish  | 
acoommodatioufi  for  a  maxi-  | 
mmn  of  10  or  12  families  or  | 
a  total  population  of  60  or  5 
60  persons.     It  is  probable,  - 
however,  that  this  estimate 
is  excessive   and   that  the 
total  population  at  any  one 
time  did  not  exceed  30  or  40 
l>ersons. 

The  ground  plans  shown 
are  the  result  of  a  very  care- 
ful survey,  plotted  ou  the 
groQud  OD  a  large  scale  (10 
feet  to  1  inch— 1 :  120),  and 
theirregularities  shown  were 
carefully  noted  and  putdown 
at  the  time.  These  irregu- 
larities, which  are  commonly 
ignored  in  the  preparation 
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of  plans  of  ruins,  are  of 
tlie  highest  importance. 
From  them  theseqaeoce 
of  const  ruction  cauoften 
be  determined. 

The  walls  of  the  lower 
ruin  are  somewhat  ob- 
scured by  loose  debris, 
of  whicha  large  amount 
is  lying  about.     Roof 
debris   is   especially 
abuudant;  itconsistaof 
small  twigs  and  Inmps 
of  clay,  with   ends  of 
beams  projecting  here 
M  and  there.    The  princi- 
3  pal  walls  occur  in  the 
S  eastern  part,  where 
■  some  of  them  are  2  feet 
'  th  ck  and  still  standing 
to  a  height  of  10  and  12 
S.  a  d  in  one  place  of  14 
S.  feet.    An  inspection  of 
the  plan  will  show  that, 
as  8  invariably  the  case 
J  where  a  wall  rises  to  a 
*  be  ght  of  more  than  one 
I  story,  the  lower  part  is 
^  masaive  and  the  upper 
"^  wall  sets  bach  5  or  6 
g    uches,  reducing  its  ,. 
th  ckness    by  that 
amount.    All  the  heavy 
walls  occur  either  about 
the  kiva  or  east  of  it. 
Apparently  these  walls 
were  built  first  espe- 
c  ally  heavy  and  mas- 
s  ve,  and  aftef  ward, 
when  upper  stories  were 
added,  it  was  not  foand 
necessary  to  carry  them 
up  the  foil  thickness. 
It  will  be  noticed  that 
the  Willi  extending  east- 
ward from  the  comer  of 
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the  kiva,  and  vhich  is  from  a  foot  to  C  feet  bifrl)  at  the  present  time, 
extends  tLrongh  the  heavy  wall  which  crosses  it  33  feet  to  the  east,  and 
18  continuous  to  its  termination  about  50  feet  east,  ngainst  another 
heavy  wall.  The  last-mentioned  wall  is  also  continuoas  from  the  cliff 
oat  to  the  front  of  the  ruin,  a  distance  of  about  4G  feet. 

The  heavy  walla  of  the  lower  ruin  are  immediately  under  the  upper 
cave.  Back  of  them  the  cliff  presents  an  almost  smooth  face  of  rock, 
35  feet  high  and  slightly  overhanging.  On  this  rock  face  tliero  are 
marks  which  show  that  formerly  there  were  upper  stories,  the  rooms  of 
which  are  outlined  upon  it  The  rock  surface  was  coated  in  plaices  with 
ft  thin  wash  of  clay,  doubtless  to  correspond  with  the  other  walls  of  the 
rooms,  but  this  coating  was  necessarily  omitted  where  the  partition 
walls  and  roofs  and  floors  abntted  on  the  rock.  This  is  shown  in  plate 
XLvn.  Although  the  marks  are  now  so  faint  as  to  be  easily  over- 
looked, at  a  certain  hoar  in  the  day,  when  the  light  falls  obliqnely  on 
the  rock,  they  can  be  clearly  made  out.  At  a  point  about  50  feet  east 
■  of  the  kiva  the  structure  was  three  stories  higher  than  it  is  now.  The 
roof  of  the  upper  story  was  within  4  feet  of  the  floor  of  the  cave,  and 
under  the  gap  or  gatoway  in  front  of  the  main  room  above.  West  of  this 
point  there  are  the  marks  of  bat  two  stories  additional.  Farther  west 
the  structure  rose  again,  but  not  to  the  height  attained  on  the  east 

The  kiva  was  placed  directly  against  the  cliff.  This  is  an  nnusual 
arrangement;  bat  it  will  bo  noticed  that  the  walls  in  front  of  it  are  of 
a  different  character  .from  those  on  the  east,  and  it  is  probable  that 
when  the  kiva  was  built  it  opened  to  the  air.  The  kiva  is  also  anoma- 
lous in  its  construction.  It  presents  the  usual  features  of  the  inner 
circular  chamber  and  an  inclosing  rectangular  wall,  but  in  this  case 
the  intermediate  space  was  filled  in  solidly,  and  perhaps  was  so  con- 
structed. The  kiva  is  still  6  feet  deep  inside,  which  must  be  nearly  its 
maximum  depth,  and  the  roof  was  probably  placed  at  a  level  not  more 
than  a  foot  or  two  above  the  present  top.  Whether  the  village  was 
placed  on  a  slight  raise,  or  on  the  flat  level  with  the  bottom  land  about 
it,  and  Subsequently  filled  up  with  the  debris  of  masonry,  eto,  can  not 
be  determined  wilhoat  excavation;  but  the  top  of  the  kiva  is  now  16 
feet  above  the  general  level  of  the  bottom  land,  and  its  bottom  10  feet 
above  that  level.  It  is  possible  that  the  kiva  was  much  deeper  than  now 
appears,  as  no  sign  of  the  usual  interior  bench  can  be  seen  above  the 
present  ground  surface,  nor  can  any  connection  with  the  chimney-like 
stnictare  to  the  south  of  it  be  determined,  yet  sach  connection  must 
have  existed.  Probably  not  only  this  kiva  but  the  whole  ruin  would 
well  repay  excavation. 

The  interior  of  the  kiva  was  not  exactly  circular,  being  a  little  elon- 
gated northeast  and  southwest  The  inclosing  wall  on  the  east  is  still 
standing  in  one  place  to  a  height,  of  5  feet  above  the  top  of  the  kiva 
structure,  and  abont  a  foot  above  that  level  is  marked  by  a  setback, 
which  reduces  its  thickness.    Apparently  the  upper  part  was  added  at 
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a  date  some  time  sabsequeut  to  tbe  completion  of  tbe  kira  atractare, 
as  the  wall  on  the  sonth,  now  some  3  feet  above  the  level  mentioned, 
does  not  conform  to  the  lower  exterior  wall  on  which  it  was  placed. 
Oil  the  western  side  there  is  another  fragment  of  the  upi>er  inclosing 
wall.  Both  this  wall  and  the  one  on  the  south  are  less  than  15  inches 
in  thickness. 

West  of  the  kiva  there  are  remains  of  other  stone  walls  which  difler 
in  character  from  those  on  the  east  They  are  now  usually  less  than 
3  feet  high;  they  were  12  to  15  inches  thick,  and  the  lines  arerery 
irregular.  Sonth  of  the  kiva,  in  the  center  of  the  ruin,  there  are  other 
stone  walls  even  thinner  and  more  irregularly  placed  than  those  on  the 
west,  but  most  of  tlie  walls  here  are  of  ailobe.  As  the  use  of  adobe 
blocks  is  not  an  aboriginal  feature,  the  occurrence  of  these  walls  is  a 
matter  of  much  interest,  especially  as  they  are  so  intimately  associated 
with  the  stonework  that  it  is  not  always  an  easy  matter  to  separate 
them. 

The  occurrence  and  distribution  of  adobe  walls  is  shown  on  the 
ground  plan.  They  are  not  found  as  subordinate  walls,  dividing  larger 
rooms,  except  perhaps  in  one  instance;  but  apparently  this  method  of 
construction  was  employed  when  it  was  desired  to  add  new  rooms  to 
those  already  constructed.  IJo  room  with  walls  constructed  wholly 
of  adobe  can  be  made  ont,  bat  walls  of  this  character  closing  one  side 
of  a  room  are  common,  and  rooms  with  two  or  even  three  sides  of  adobe 
are  not  uncommon.  There  ate  some  instances  in  which  part  of  a  wall 
is  stone  and  part  Adobe,  and  also  instances  in  which  the  lower  wall, 
<M)mplete  in  itself,  is  of  atone,  while  the  upper  part,  evidently  a  later 
addition,  is  of  adobe ;  such,  for  example,  is  the  cross  wall  in  the  eastern 
tier,  about  3U  feet  from  the  cliff. 

The  mere  occurrence  of  adobe  here  is  evidence  of  the  occupancy  of 
tbis9ite  at  a  period  subsequent  to  the  sixteenth  century — we  might 
almost  say  subsequent  to  the  middle  of  the  seventeenth ;  but  its  occur- 
rence in  this  way  and  in  sncli  intimate  association  with  the  stone  walls 
indicates  that  the  occupancy  was  continuous  from  a  time  prior  to  the 
introduction  of  adobe  construction  to  a  period  some  time  subsequent 
to  it.  This  hypothesis  is  supjwrted  by  other  evidence,  which  will 
appear  later.  Attention  may  here  l>e  directed  to  the  fact  that  there 
are  four  chimney-like  structures  in  the  lower  ruin,  all  of  adobe,  and  all, 
except  the  one  which  pertains  to  the  kiva,  attached  to  adot>e  walls. 

On  the  western  margin  of  the  ruin,  nnd  nowhere  else  lyithin  it,  there 
are  traces  of  another  kind  of  construction  which  was  not  found  else- 
where within  the  canyon.  This  method  is  known  to  tbe  Mexicans  as 
*'jaeal,"  and  much  used  by  them.  It  consists  of  a  row  of  sticks  or 
thin  poles  set  vertically  in  the  ground  and  heavily  plastered  with  mud. 
At  present  not  one  of  these  walls  remains  to  a  height  of  6  inches  above 
the  ground,  but  the  lines  of  poles  broken  off  at  the  ground  level  are 
still  visible.  The  ground  at  this  point  is  but  3  or  4  feet  above  the  gen- 
eral level  of  the  bottom.    The  ground  plan  shows  the  occurrence  of 
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thene  wall  remains  on  tlie  western  edge  of  the  site.  They  are  nil 
ontside  of  but  attached  to  what  was  formerly  the  exterior  wall  ou  that 
side. 

There  are  reaiainu  of  four  Xavaho  burial  cista  in  the  lower  ruin,  at 
the  points  shown  ou  the  ground  plan.  These  are  constructed  of  stones 
and  mud  roughly  put  together  in  the  ordinary  manner,  forming  thin, 
rounded  walls;  but  these  can  not  be  eonfouuded  with  the  other  meth- 
ods of  construction  described.  Three  of  the  cists  have  long  beeu  in 
ruius  and  broken  down;  the  one  on  the  east  is  but  a  few  years  old. 

Access  to  the  upper  ruin  can  now  he  bad  only  with  much  difBcalty. 
In  the  western  end  of  the  cave  there  is  a  single  room  placed  on  the 
cliff  edge,  and  between  this  aud  the  end  of  a  wall  to  the  right  a  small 
stick  has  been  embedded  in  the  masonry  at  a  height  of  about  2  feet 
from  the  rock.  The  cliff  here  is  vertical  and  affords  no  footing,  but  by 
throwing  a  rope  over  the  stick  a  man  cau  ascend  hand  over  hand. 
During  the  period  when  the  houses  were  occupied,  access  was  had  in 
another  and  much  easier  way,  through  a  doorway  or  passageway 
nearly  in  the  center  of  the  ruin  and  directly  over  the  point  where  the 
lower  village  was  four  stories  high.  The  roof  of  the  lower  structure 
was  less  than  i  feet  below  the  floor  of  the  cave;  yet  there  is  no  doubt 
that  a  doorway  or  passageway  existed  also  at  the  western  end  of  the 
cave,  as  the  western  end  of  the  wall  on  the  right  of  the  stick  is  ueatly 
finished  and  apparently  complete. 

The  principal  room  in  the  upper  ruin  is  situated  nearly  in  the  center 
of  the  cave,  and  is  the  one  that  has  given  the  whole  ruin  its  name. 
The  walls  are  2  feet  thick,  constructed  of  stone,  12  feet  high  in  front 
and  7  feet  high  on  the  sides  and  inside.  The  exterior  was  finished 
with  a  coat  of  whitewash,  with  a  decorative  band  in  yellow;  hence 
the  name  of  <Jasa  Blanca  or  White  House.  West  of  the  principal 
room  there  is  a  smaller  one,  which  appears  to  be  a  later  addition.  The 
walls  of  this  room  are  only  7  inches  thick,  of  adobe  on  the  sides  and 
back  and  of  small  stones  in  front.  The  top  of  the  wall  is  about  2  feet 
below  the  top  of  the  wall  on  the  east.  The  coat  of  whitewash  and  the 
yellow  decorative  band  are  continuous  over  both  rooms,  bat  the  white 
coat  was  also  applied  to  the  exterior  western  wall  of  the  main  room. 
In  the  main  room  there  is  a  series  of  small  sticks,  about  half  an  inch  in 
diameter,  projecting  8  inches  from  the  wall  and  on  a  line  3  or  4  inches 
under  where  the  roof  was. 

The  small  room  in  the  eastern  end  of  the  cavewas  located  on  a  kind  of 
bench  or  upper  level,  and  was  constructed  partly  of  stone  aud  partly 
of  adobe.  The  stone  part  is  the  upper  portion  of  the  eastern  half.  On 
the  west  there  is  a  small  o{>ening  or  window,  with  an  appliance  for 
closing  it.  ft  is  probable  that  this  room  was  used  only  for  storage. 
In  the  western  end  of  the  cave  there  is  another  single  room,  which  is. 
clearly  shown  in  plate  xlvii.  The  front  wall  is  11  feet  high  ontside 
and  6  feet  high  inside.  The  lower  portion  is  stone,  the  upper  part  and 
sides  are  adobe,  and  the  side  walls  rest  on  nearly  2  feet  of  straw,  ashes. 
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etc.  The  bnttress  sbowii  in  the  illuBtration  is  of  stone  and  the  front  v^ 
that  it  supports  is  slightly  biittened,  A  close  inspection  of  the  illus- 
tration will  show  that  this  wall  rests  partly  on  horizontal  timber  work, 
a  feature  which  is  repeated  io  several  walls  iu  the  main  cluster  of  the 
roius. 

The  use  of  timber  laid  horizontally  under  a  wall  is  not  nncommoD, 
and  as  it  will  be  discussed  at  greater  length  iu  another  place,  it  may  be 
dismissed  here  with  the  statement  that  as  a  rule  it  failed  to  accom- 
plish the  purpose  intended.  But  the  use  of  the  buttress  is  an  anoma- 
lous feature  which  it  is  difficult  to  believe  was  of  aboriginal  conception. 
Its  occurrence  in  this  ruin  together  with  so  many  other  uuabori^inal 
features  is  suggestive. 

The  walls  of  the  principal  room  and  of  the  rooms  immediately  in 
front  of  it  are  constructed  of  stone;  all  the  other  walls  in  the  upper 
rniii  are  of  adobe  or  have  adobe  in  them.  The  two  rooms  on  the  oast 
and  two  walls  of  the  room  adjoining  on  the  west  are  wholly  of  adobe, 
aboat  7  inches  thick  and  now  3  and  i  feet  higb.  In  the  southeast  cor- 
ner of  the  second  room  from  the  east  there  is  au  opeuing  through  the 
front  wall  which  may  have  been  a  drain.  It  is  on  the  door  level, 
round,  5  inches  in  diameter,  and  smoothly  plastered.  In  the  fourth 
room  from  the  east  there  is  a  similar  hole.  Both  of  these  discharge  on 
the  edge  of  the  cliflF,and  it  is  difficult  to  imagine  their  purpose  unless 
they  were  expedients  for  draining  the  rooms;  but  lliis  would  imply 
that  the  rooms  were  not  roofed.  Although  the  cliff  above  is  probably 
600  feet  high,  and  overhangs  to  the  degree  that  a  rock  pushed  over  its 
edge  falls  15  feet  or  more  outside  of  the  outermost  wall  remains,  and 
over  70  feet  from  the  foot  of  the  cliff,  still  a  driving  storm  of  rain  or 
snow  would  leave  considerable  quantities  of  water  in  the  front  rooms 
if  they  were  not  roofed,  and  some  means  would  have  to  be  provided 
to  carry  it  off. 

In  the  same  room,  the  fourth  from  the  east,  there  are  the  remains  of 
a  chimney-like  structure,  the  only  one  in  tbe  upper  ruin.  It  is  in  the 
northeast  corner,  at  a  point  where  the  wall  has  fallen  and  been  replaced 
by  a  Navaho  burial  cist  also  fallen  iu  rain,  and  was  constructed  of  stone. 
There  is  no  doubt  that  it  was  added  some  time  after  the  walls  were 
built,  as  it  has  cracked  off  from  the  wall  on  the  east,  which  shows  at 
that  point  its  original  finish.  In  the  eastern  wall  of  this  room  there  is 
a  well-finished  opening,  and  at  tbe  corresponding  point  in  the  wall  of 
the  room  on  tbe  right,  the  third  wall  from  the  east,  there  is  another. 
The  latter  wall  is  of  adobe,  or  rather  there  are  two  adobe  walls  built  side 
by  side;  one,  tlie  eastern,  considerably  thinner  than  tbe  other.  The 
opening  extends  through  both  walls;  it  was  neatly  finished  and  was 
closed  by  a  thin  slab  of  stone  plastered  in  with  mud.  It  has  tbe  appli- 
ance for  closing  mentioned  above  iind  di'scribed  later  (page  165).  Most 
of  the  openings  in  the  walls  appear  to  have  been  closed  np  at  the  time 
the  houses  were  abandoned. 
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Tbe  fh>nt  wall  of  the  main  room  is  12  feet  high  in  front  aod  was 
stepped  hack  6  inches  at  half  its  height  from  the  groaod.  The  step- 
back  is  coutinued  through  the  front  wall  of  the  small  room  on  the 
vest.  Kear  the  center  of  the  main  room  there  is  a  well-flnished  door- 
way, directly  over  the  point  where  a  cross  wall  in  front  of  it  comes  in. 
This  opening  was  originally  a  doable-notched  or  T-shape  doorway, 
bat  at  a  later  period  was  Ulled  up  so  as  to  leave  only  a  rectangular 
orifice.  The  principal  entrance  to  the  upper  ruin  was  in  front  of  this 
opening  and  a  little  to  the  left  of  it.  It  will  be  noticed  from  an  inspec- 
tion of  the  plan  that  the  room  into  which  this  entrauce  opened  was 
divided  at  a  point  about  4  feet  back  from  the  cliff  edge  by  a  stone  wall 
not  more  than  half  the  thickness  of  the  walls  on  either  side  of  it.  This 
cross  wall  is  still  C  feet  high  on  the  side  nearest  the  cliff,  but  there  is 
no  evidence  of  a  doorway  or  opening  through  it.  The  back  rooms  most 
have  been  reached  by  a  ladder  in  front,  thence  over  the  roof  of  the 
room.  The  cliff  entrance  was  a  narrow  doorway  left  in  the  front  wall.  . 
The  ends  of  the  walls  on  either  side  were  smoothly  finished,  as  in  the 
western  doorway. 

There  are  many  lumps  of  clay  scattered  about  on  the  ground,  some 
showiogimpressionsof  small  sticks.  Apparently  they  are  thed^brisof 
'  roofs.  There  are  also  some  fragments  of  pottery,  principally  corru- 
gated ware.  The  adobe  walla  in  the  upper  ruin  rest  generally  on  rock, 
sometimes  on  ashes  and  loose  debris;  in  the  lower  ruin  they  rest  usu- 
iilly  on  stone  foundations.  The  occurrence  in  this  rain  of  many  fea- 
tures that  are  not  aboriginal  suggests  that  it  was  one  of  the  last  to  be 
abandoned  in  the  canyon,  but  there  are  certain  features  which  make  it 
seem  probable  that  the  upper  portion  continued  to  be  inhabited  for 
some  time  after  the  lower  portion.  The  contrivance  for  closing  open- 
uigs  is  identical  with  examples  found  in  the  Mesa  Yerde  region,  and  it 
is  probable  that  an  intimate  connection  between  the  two  existed. 

Ill— HOME  VILLAGES  LOCATED  FOR  DEFENSE 

The  distinction  between  home  villages  located  on  bottom  lauds  abso- 
lutely without  reference  to  the  defensive  value  of  the  site,  and  other 
villages  located  on  defensive  sites,  is  to  some  extent  an  arbitrary  one. 
The  former,  which  are  always  located  at  the  base  of  or  under  an  over- 
hanging cliff,  sometimes  occupy  slightly  raised  ground  which  overiooks 
the  adjacent  land,  and  the  latter  are  sometimes  so  slightly  raised  above 
the  bottoms  they  overlook  as  hardly  to  come  within  the  classification. 
Moreover,  ruins  in  their  present  condition  sometimes  belong  to  both 
cliisses,  as  in  the  example  last  described.  Yet  a  general  distinction 
may  be  drawn  between  the  classes,  in  that  the  former  are  generally 
located  directly  upon  the  bottom  land  and  invariably  without  thought 
or  regard  to  the  defensive  value  of  the  site,  while  in  the  latter  the 
effect  of  this  requirement  is  always  apparent. 

The  class  of  ruins  which  has  been  designated  as  the  remains  of  vil- 
lages located  for  defense  comprises  all  the  most  striking  remains  in  the 
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canyon,  many  of  which  may  properly  be  termed  cliff  niins.  The  char- 
acteristics of  the  class  are:  A  site  more  or  le»8  difficult  of  access — 
generally  ao  elaborate  grouud  plau,  altUongh  sometimes  they  consist  of 
ouly  a  tew  rooms — and  the  invariable  presence  of  the  Itira  or  estufa, 
here  always  circalsr  in  form.  The  largest  ruin  of  this  class  occurs  in 
Bel  Muerto,  and  is  known  as  Mummy  Cave  ruin.  It  is  called  by  the 
Navaho  Tse-i-ya-kin.  It  is  situated  in  the  upper  part  of  the  cunytm, 
near  the  junction  of  a  small  branch,  and  has  au  extensive  outlook. 

At  a  height  of  about  80  feet  above  the  top  of  a  gentle  slope  of  earth 
and  loose  wck,  and  perhaps  300  feet  above  the  stream  bed,  there  are 
two  coves  in  the  rock,  connected  by  a  narrow  bench.  The  western 
cove  is  about  100  feet  across  and  its  back  is  jierhaps  75  feet  from  the 
front  wall  of  the  cliff.  The  eastern  cove  is  over  200  feet  across  and 
perhaps  100  feet  deep,  while  the  connecting  ledge  is  about  110  feet 
long.  Bnins  occur  on  the  central  ledge  and  on  similar  ledges  in  the 
back  parts  of  both  coves. 

The  western  or  smaller  cove  is  accessible  only  from  the  ledge,  which 
in  turn  can  be  approached  only  from  the  eastern  cove.  The  smaller 
cove  had  a  row  of  little  rooms  across  the  back  and  there  are  traces  of 
walls  on  the  slope  in  front  of  these.  Fourteen  rooms  can  now  be  made 
oat  on  the  ground;  altogether  there  may  have  been  20  rooms  in  this 
portion.  Practically  all  the  available  space  on  the  ledge  was  occupied 
by  rooms,  and  10,  all  of  considerable  size,  can  now  be  traced.  The  total 
number  in  this  portion  was  11  or  15.  The  eastern  cove  contained  the 
largest  part  of  the  settlement.  The  back  part  is  occupied  by  a  ledge 
about  50  feet  wide  entirely  covered  by  remains  of  walls.  Some  H 
rooms  can  now  be  made  out  on  the  ground,  in  addition  to  3  or  perliapa 
4  circnlar  kivas,  and  the  whole  number  of  rooms  may  have  been  55. 
Assuming,  then,  that  the  various  portions  of  the  min  were  inhabited  at 
the  same  time,  we  would  have  a  total  of  90  rooms;  but,  as  many  of  them 
could  be  used  only  for  storage,  the  population  could  not  have  been 
more  than  60  persons. 

The  rooms  in  the  western  cove  are  fairly  uniform  in  size  and  were 
probably  habitations,  for  they  are  all  tao  large  to  be  classed  as  storage 
rooms. "  There  was  no  tiva  in  this  portion,  however,  nor  any  unoccupied 
place  where  a  kiva  might  have  been  placed.  It  seems  clear,  therefore, 
that  this  portion  was  either  an  appendage  of  the  other  or  was  occupied 
at  a  later  period ;  in  either  case  it  was  constructed  at  a  date  subsequent 
to  the  remains  in  the  eusteru  cove. 

The  intermediate  ledge,  which  is  about  110  feet  long  and  about  30 
feet  wide,  was  practically  alt  occupied  by  a  row  of  seven  rooms,  some 
of  them  of  more  than  one  story.-  These  rooms  are  exceptionally 
large^larger  than  any  group  of  rooms  in  the  canyon  or  in  this  part  of 
tho  country.  The  ontside  or  front  wall  is  more  than  20  feet  trova  the 
clifif  back  of  it,  and  the  rooms  are  from  10  to  15  feet  wide.  Figure  16, 
which  is  a  ground  plan  of  the  ruin,  shows  the  exceptional  size  of 
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these  rooms.  All  of  tbem  were  at 
least  two  stories  high;  some  were 
three.  The  walls  in  this  portion 
are  generally  2  feet  or  more  thick 
and  exceiitioually  well  constructed. 
Its  eastern  end  is  still  standing  to 
a  height  of  three  stories,  and  car- 
ries a  roof  intact,  giving  a  tower- 
like eftect  to  that  portion,  OrigiQ- 
ally  thiK  portion  rose  but  one  story 
above  the  other  rooms.  Through- 
oat  neiirly  all  its  length  the  front 
wall  shows  part  of  the  upper  story, 
which  is  also  marked  on  the  difi' 
wall  by  a  thin  wash  of  clay,  in  the 
same  manner  as  in  the  Casa  Btanca 
rain.  The  two  rooms  west  of  the 
tower  were  sarmoanted  by  a  single 
large  loom.  The  uliff  wall  ia  coated 
with  a  thin  wash  of  yellowish  clay, 
and  no  mark  of  a  cross  wall  or  par- 
tition can  be  seen  upon  it.  There 
are  no  openings  between  the  three 
eastern  rooms  on  the  ground  floor. 
The  first  room  to  the  west  of  the 
tower  has  a  square  cbimney-like 
shaft,  and  a  niebe  or  alcove  con- 
nected with  it.  The  second  room 
also  has  a  niche  and  a  rounded 
shaft.  The  third  room  has  neither 
niche  nor  shaft. 

The  front  wall  was  exceptionally 
heavy,  but  the  upper  portion  has 
fallen  inward,  forming  a  heavy 
mass  of  debris  against  it.  The 
east  and  south  sides  of  the  tower, 
for  about  5  feet  of  its  height,  are 
decorated  by  Inlaying  small  stones 
]  to  2  inches  long  and  half  an  inch 
thick.  The  same  decoration  occurs 
at  intervals  down  the  front  wall, 
but  irregularly.  Thi.s  feature  is 
not  chinking,  such  as  has  been  de- 
scribed, and  has  no  constructive 
•ahie,  but  is  purely  decorative. 
Back  of  the  rooms  west  of  the  tower 
there  are  some  old  pictographs  on 
Hi  ETH 8 
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the  cliff  wall  at  the  place  where  the  roof  abutted  on  it.  Here  the  wash 
of  clay  before  mentioned  was  necessarily  omitted.  In  the  first  room 
there  is  a  pictograph  of  a  man,  in  the  second  a  semicircle,  both  done  in 
light- green  paint. 

The  lower  part  of  the  outer  corner  of  the  tower  has  fallen  ont.  At 
this  point  there  was  a  small  doorway  or  opening,  which  was  the  only 
entrance  on  the  soatb  or  east.  The  corner  which  has  fallen  was  appar- 
ently supported  by  three  or  four  sticks  laid  horizontally  on  the  rock  at 
an  angle  of  45  degrees  with  either  wall.  The  giving  way  of  tbe  timber 
support  apparently  caused  the  fall  of  the  corner,  but  why  a  structure 
otherwise  so  substantial  should  be  placed  on  snch  frail  support,  when 
a  filling  of  masonry  was  both  ea^y  and  practicable,  is  not  clear. 

The  doorway  mentioned  is  the  only  opening  into  the  ground-floor 
room  in  the  tower,  Ckionection  with  the  rooms  on  the  west  was  through 
alarge  doorway  in  the  western  wall  of  the  second  story,  and  in  the  story 
above  there  was  a  similar  opening.  These  are  shown  in  plate  XLTm, 
which  is  a  general  view  of  the  central  portion  of  the  eastern  cove. 

The  lintels  of  the  openings  in  the  central  part  are  formed  of  rouod 
sticks,  about  3  inches  in  diameter,  matched,  and  bound  together  with 
withes.  These  withes  may  be  seen  in  places  where  the  mnd  plaster 
has  fallen  away.  Tbe  stick  lintels  occor  only  in  tbe  central  portion; 
the  windows  and  doorways  of  the  other  portions  of  tbe  ruin,  some  fine 
examples  of  which  remain,  are  always  finished  with  stone  lintels  and 
sometimes  with  stone  jambs. 

A  little  east  of  the  center  of  the  fW>nt  wall  there  is  a  large  rock,  or 
rather  a  pile  of  large  rocks,  near  the  outer  edge  of  tbe  ledge.  This  is 
shown  in  the  illustration.  Instead  of  removing  this  obstraction  the 
wall  was  built  under  and  over  it.  Near  the  western  end  of  the  f^out  wall 
there  is  a  large  doorway  or  opening.  Access  to  the  western  cove  was 
along  the  narrow  edge  of  the  ledge  under  the  front  wall,  thence  through 
this  doorway.  The  doorway  gave  entrance  to  a  very  narrow  space,  less 
than  i  feet  square,  surrounded  by  a  heavy  wall  with  a  doorway  through 
the  left  or  western  wall  into  the  last  apartment  of  the  series.  Through 
tbe  western  wall  of  this  apartment  a  doorway  opened  on  the  end  of  the 
ledge  and  the  western  cove.  This  principal  entrance  is  shown  in  plate 
XLViti.  Its  size  is  exceptional,  it  being  about  G  feet  high.  A  little 
below  the  top  there  is  a  single  stick  across  it,  and  a  similar  contrivance 
was  foand  in  place  in  the  openings  in  the  tower,  but  it  does  not  occur 
in  the  opening  in  the  cross  wall.  The  same  feature  is  found  in  the 
modem  pneblos,  where  the  stick  fi^rms  the  support  of  a  blanket  draped 
to  close  tbe  opening, 

A  little  east  of  the  doorway  in  the  front  wall  there  is  a  small  opening 
near  the  ground,  through  which  can  be  seen  what  appears  to  be  a  roof. 
It  is  but  2  feet  above  tbe  ground,  however,  and  very  roughly  con- 
structed. It  consists  of  a  layer  of  cedar  logs;  above  this  a  layer  of 
amall  sticks,  and  above  this  again  slabs  of  stone  and  mud.    It  occurs 
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under  a  narrow. room  or  passage,  shown  on,  the  plan,  and  seems  to  Itave 
been  the  floor  of  tliat  rouiu  ratlier  than  &  roof  of  a  apace  below. 

Koofing  or  flooring  beams  project  from  the  tower  on  three  sides. 
They  are  all  rounded  and  carefully  selected  or  matched.  Those  of  the 
lower  story  or  first  roof  are  4J  inches  in  diameter,  those  of  the  story 
above  about  3  inches,  while  those  of  the  roof,  which  occor  in  pairs, 
are  about  2^  inches.  They  all,  except  those  of  the  lower  story,  pro- 
ject about  2  feet  from  the  wall.  All  the  beams  are  fcom  18  inches  to  2 
feet  apart,  and  the  roof  is  formed  of  caaea  or  willow  sticks  less  than 
half  an  inch  in  diameter  laid  very  neatly  in  patterns.  The  work  here 
lis  by  fa^  the  beat  in  any  part  of  the  cauyoD.  The  beams  of  the  first 
floor  are  represeuted  only  by  the  ends  which  pass  through  the  walls,  . 
the  middle  portion  being  gone. 

The  cliff  wall  forming  one  side  of  the  rooms  in  the  tower  was  coated 
with  a  wash  of  yellowish  clay  to  correspond  with  the  other  sides.  It 
shows  bare  rock  at  the  points  where  the  floors  abntted  against  it.  The 
roof  of  the  second  story  or  middle  room  was  10  inches  thick,  and  the 
marks  are  on  the  same  level  as  those  of  the  rooms  over  the  west  of  the 
tower.  There  are  also  beam  holes  iu  the  third  story  about  4  feet  above 
its  floor,  but  estondiag  only  from  the  cliff  out  to  its  opening. 

A  singular  feature  occurs  in  the  tower,  which  is  dilltcult  to  explain. 
The  iipper  part  of  the  third -story  room  was  coated  in  the  interior  with 
whitewash,  which  appears  to  have  been  carelessly  applied.  Small 
qaantities  strnok  the  setback  at  the  floor  level  and  spattered  over  the 
wall  below — that  of  the  second-story  room.  In  one  case  a  considerable 
quantity  of  the  whitewash  struck  the  top  of  a  beam  iu  what  would  be 
the  roof  of  the  second  story  and  scattered  over  the  wall  surf^e  below 
it.  It  is  therefore  clear  that  at  the  time  when  the  whitewash  was 
applied,  which  was  either  at  the  time  or  subsequent  to  the  habitation 
of  the  rooms,  there  was  no  floor  to  the  third-story  room  nor  roof  to  the 
second  story.  The  stains  of  whitewash  never  go  below  the  floor  level 
of  the  second  story. 

The  house  remains  in  the  eastern  cove  are  partly  shown  in  plAte 
XLix,  which  is  from  a  photograph.  The  point  of  view  is  fi-om  the 
ledge  in  front  of  the  tower.  Tlie  ruins  rest  on  a  ledge  in  the  back  of 
the  cove  fonned  of  debris  well  compacted  and  apparently  consisting 
partly  of  sheep  dung.  The  rooms  are  small,  sometimes  three  deep 
against  the  back  of  the  cove,  and  many  of  them  could  only  have  been 
used  for  storage.  The  principal  structure  is  the  western  kiva,  with  its 
chimney-like  attachments.  This  is  described  at  length  on  pages  177, 
179,  186,  and  187.  At^joining  it  on  the  east  is  another  kiva,  part  of 
whose  wall  is  still  two  stories  high,  and  clearly  shown  in  the  illnstra- 
tion.  Some  50  or  60  feet  to  the  east  or  southeast  there  is  another  cir- 
cular structure,  which  apparently  had  no  interior  bench.  The  small 
semicircular  structure  shown  on  the  plan  and  in  the  illustration,  which 
rests  against  and  is  roofed  by  the  rock,  is  a  Xavaho  burial  cist,  and 
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another  of  these  cistB,  of  large  size,  occurs  vest  of  the  principal  kiva; 
but  the  ruiu  as  a  whole  contains  mach  less  evidence  of  Xavabo  work 
than  those  farther  down  the  canyon. 

Manyof  the  walls  are  built  entirely  of  small  pieces  of  stone,  not  more 
than  3  or  4  inches  long  by  2  inches  wide  and  half  an  inch  to  an  inch  and 
a  half  thick.  This  construction  is  especially  notit-eable  in  inner  walls. 
The  joints  are  carefally  plastered,  evidently  with  the  hand,  bnt  the 
mud  is  seldom  allowed  to  cover  the  stone.  It  appears  to  have  been 
applied  externally,  in  pellets  about  the  size  of  a  walnut.  The  general 
thickness  of  walls  is  about  15  inches,  although  on  the  intermediate 
ledge  they  are  over  2  feet,  but  some  of  the  less  important  walls  con- 
Biat  of  a  single  layer,  6  to  8  inches  thick.  Walls  are  sometimes  seen 
here  supported  by  vertical  timbers  incorporated  in  them  after  the 
manner  liiter  described  at  some  length.  Ends  of  logs  project  here 
and  there  from  the  dt^bris  on  the  slope,  but  probably  many  of  them 
are  the  debris  of  roofs. 

The  i)ecu1iar  and  anomalous  features  presented  by  the  remains  ou 
the  intermediate  ledge  seem  to  require  some  explanation.  This  por- 
tion of  the  ruin  is  not  only  different  from  the  other  portions,  but  differ- 
ent also  from  anything  else  in  the  canyon,  and  ttie  difference  is  not  one 
of  degree  only.  Doubtless  systematic  excavation  in  the  various  parts 
of  the  ruin  would  afford  an  explanation.  In  the  absence  of  such  work 
we  can  otdy  speculate  ou  the  problem. 

The  occurrence  of  two  cbimney-Iike  shafts  In  connection  with  the 
rectangular  rooms  west  of  the  tower  is  significant.  Nowhere  else  in 
the  canyons,  except  in  the  Casa  Blanca  ruin,  do  these  stractures  occur, 
so  far  as  known,  except  in  connection  with  circular  kivas.  As  regards 
the  ruin  named,  it  is  almost  certain  that  it  was  occupied  in  the  historic 
period,  probably  in  the  seventeenth  century. 

The  division  of  the  niin  into  three  separate  parts,  the  absence  of 
kivas  in  the  western  cove,  and  the  method  of  access  to  that  portion  all 
attract  attention.  If  there  were  monks  or  other  Spaniards  in  the  set- 
tlement, the  explanation  would  be  plain ;  they  and  those  of  the  natives 
allied  with  tliem  wonid  occupy  the  central  ledge,  and  the  anomalous 
features  would  be  natural  under  the  circumstances.  Such  a  hypothe- 
sis would  explain  also  the  source  of  the  many  unaboriginal  features 
which  are  found  in  other  parts  of  the  canyon,  but  there  is  no  direct 
evidence  to  supiwrt  it.  It  alionld  be  mentioned,  however,  that  the 
walls  here  rest  on  about  half  an  inch  of  substance  which  resembles 
compacted  sheep  dung.  If  the  substance  is  really  such,  the  walls  must 
have  been  built  within  the  historic  period. 

At  the  i>oint  marked  48  on  the  map  tliere  is  a  ruin  which  resembles 
somewhat  in  its  location  an  example  previously  described  (page  98). 
It  is  situated  in  a  cove  in  a  jutting  point  of  rock,  forming  part  of  the 
talus  slope,  and  is  about  20  feet  above  the  bottom,  which  it  over- 
looks.   Figure  17  shows  the  ctiaracter  of  the  site,  aud  figure  18  is  a 
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groand  plan.  At  the  back  of  tbe  cove  a  row  of  small  rooms,  five  or 
Aix  in  number,  was  built  against  tbe  rock.  In  front  of  these  there 
were  two  kivas  and  perhaps  other  rooiiiR.  Only  fragments  of  these 
now  remain,  bat  it  can  still  be  seen  that  both  kivas  had  interior 


benches,  and  that  the  western  one  lias  been  plastered  with  several 
su  e     ats — at  I  ast  f  Tb  n    i    t  g  aph        tb   ba  k 

wall  adltltl      tangbymk       Tim      ny      rath         ugh 
cons   t  ng     f  la  g       tones    p    tty  w  11    b    ked       th     mall     pawls 


Some  f  tn  wall  w  pla  te  d  Tb  w  n  ud  f  th  oin  has 
beon  partially  restored  by  the  Navaho  and  used  for  burial  cists,  and 
other  cists  have  been  built  on  the  site  independent  of  the  old  walls, 
as  shown  on  tbe  plan.     Figure  10  is  a  ground  plan  of  a  ruin  on  a 
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ledge  near  the  mnutli  of  Del  Muerto,  at  the  point  marked  16  od 
the  map.  It  is  situated  at  the  back  of  a  cousiderable  bay,  directly 
opposite  a  large  rock  at  the  mouth  of  Bel  Muerto,  and  overlooked  the 
whole  of  the  bottom  laud  in  the  bay.  The  houses  were  built  on  a 
bench  or  ledge,  about  30  feet  wide,  overhung  by  the  cliff  above  and 
dropping  down  almost  vertically  to  the  bottom  land,  about  40  feet 
below,  but  on  the  east  access  to  the  beucb  was  easy  by  a  slope  of  talas 
extending  up  to  it.  Tbe  site  was  covered  with  bowlders,  and  walls 
have  been  built  over  and  under  them.  The  masonry  is  good,  and  was 
composed  of  larger  stones  than  usual,  carefully  chinked  with  spalls, 
the  work  being  well  done. 

There  were  but  10  rooms  on  the  ground,  in  addition  to  one  circular 
kiva;  some  of  these  rooms  are  too  small  for  habitation,  and  one  of 
them  appears  to  have  been  a  rectangular  kiva.  On  the  same  bench, 
about  100  feet  westward,  however,  there  are  traces  of  other  rooms,  the 
walls  of  which  were  very  tbin.  The  cliffs  back  of  the  ruin  aud  for  200 
feet  west  of  it  are  covered  with  pictographs  in  white  and  colors. 


Near  the  center  of  that  portion  of  the  ruin  shown  on  the  ground 
plan  there  is  a  large  room  which  may  have  been  a  rectangular  kiva. 
The  walls  are  over  2  feet  thick  in  the  first  story,  diminishing  at  the 
roof  level  by  a  step  or  setback  to  the  ordinary  thickness  of  about  a  foot. 
These  walls,  as  usual  in  such  structures,  were  about  2  feet  thick ;  they 
are  slightly  curved,  the  front  wall  markedly  so,  aud  the  interior  ci»rnerB 
are  well  rounded.  Xo  reason  for  this  curvature  is  apparent,  and  it  is 
certainly  not  dictated  by  the  occurrence  of  the  rock  over  which  the 
wall  is  built,  as  only  the  point  of  this  rock  comes  through  the  wall  in 
the  western  side  of  the  front  wall.  There  may  have  been  an  opening 
into  the  room  through  the  eastern  wall  connecting  it  with  the  room  on 
that  side,  as  the  masonry  is  there  broken  down;  but  this  is  doubtful, 
as  the  eastern  room  itself  has  no  exterior  opening.  It  is  more  probable 
that  the  large  room  was  entered  through  the  roof,  for  the  thin  wall  of 
the  .second  story  shows  in  front  one  side  of  a  well-finished  doorway. 

Just  outside  of  the  heavy  front  wall  there  is  a  round  hole  in  the 
ground,  the  remains  of  a  vertical  shaft  connected  with  the  interior  of 
the  room.    The  bole  is  about  a  foot  in  diameter,  aud  is  neatly  plaatered 
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inside,  and  appears  to  have  been  a  chimney  or  a  chimDey-like  structare 
snob  as  occur  in  connection  with  the  kivas  in  other  ruins.  It  will  later 
be  discussed  in  detail. 

The  circular  kiva  occupies  the  western  end  of  that  part  of  the  room 
shown  iu  the  plan.  It  was  15  feet  in  diameter,  and  is  exceptionally 
well  built.  The  wall  is  standing  for  about  half  of  its  circumference,  and 
was  so  neatly  finished  that  the  interior  coating  of  plaster  was  apparently 
omitted.  There  are  no  traces  of  inclosing  rectangular  walls;  the  thick- 
ness of  the  kiva  walls  and  the  exceptionally  large  stones  used  in  parts 
of  it  suggest  that  the  kiva  stood  alone.  So  far  as  the  walls  remain 
standing,  an  interior  bench  can  be  traced,  about  2  feet  wide  and  6  feet 
below  the  top  of  the  outside  wall.  On  the  southeastern  side,  iu  the 
interior,  there  is  a  buttress  or  projection,  which  terminates  the  bench 
at  this  point. 

The  walls  betweeu  the  rectangular  room  described  and  the  circular 
kiva  are  thin  and  very  Irregularly  laid  out.  In  front  of  the  rectangular 
room  and  on  the  edge  of  the  beuch,  which  is  here  but  a  few  feet  above 
the  talus,  a  rather  heavy  wall  has  been  built  over  the  top  of  a  rock, 


and  inside  or  to  the  north  of  it  another  wall  has  been  placed,  hardly 
2  feet  distant.  These  walla  are  connected  at  the  eastern  end  by  a  thin 
cross  wall,  now  but  shghtly  above  the  ground  surface  and  notched  like 
a  doorway.  Below  tlie  uoteh  a  slab  of  stone  has  been  placed  and  was 
apparently  used  as  a  step.  The  purpose  of  these  walls  is  not  clear, 
but  they  may  have  constituted  an  entrance  or  passageway  to  the  vil- 
lage. If  so,  we  have  here  a  very  efficient  defensive  exi>edient  and  a 
decided  anomaly  iu  cliff-village  architeetnre. 

At  the  point  marked  31  on  the  map  there  is  a  small  ruin  on  a  ledge 
about  150  feet  above  the  bottom  and  difficult  of  access.  The  site  over- 
looks considerable  areas  of  bottom  land  on  both  sides  of  the  canyon, 
and  was  probably  connected  with  an<l  formed  part  of  a  larger  ruin  on 
the  same  ledge  and  east  of  it,  which  will  nest  be  described.  On  this 
site  thereareremainaof  half  a  dozen  rooms  or  more  and  of  one  circular 
kiva,  which  was  '20  feet  in  diameter.  (See  ground  plan,  figure  20.) 
The  site  has  been  much  filled  up,  and  the  kiva  appears  as  a  cylindrical 
depression.  Hush  with  the  ground  outside,  but  3  to  5  feet  deep  inside. 
The  walls  are  rather  thin  and  smoothly  plastered  inside.    On  the  south 
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Bide  there  ia  an  opening  ex- 
tending down  to  the  floor 
level  aud  opening  directly 
on  the  sharply  sloping 
rock.  This  feature  will 
later  be  discussed  at  some 
length.  The  walls  to  the 
west  of  the  kiva  are  still 
]  4  or  15  feet  high,  showing 
two  stories,  and  were  well 
constructed  and  smoothly 
plastered.  The  interior  of 
the  kiva  shows  a  number 
i  of  successive  coats  of  plaa- 

f  tering — at  least  eight, 

f  Immediately  above  the 

i  S  last-mentioned   ruin,  aud 

/  Q  on  the  same  ledge,  occur 

}  ■«  the    remains    of   a    large 

S.  settlement,  shown  in  plan 
,;  I  in   figure   21.     It  will   be 

1^  ^  noticed   that  here,  as   in 

jt  -A  some  of  the  previous  ex- 

,1  g  aniiiles  de.seril>ed,  the  gen- 

;  %  ernl  arrangement  consists 

J  ^  of  a  row  of  rooms  against 

^  •%  the  cliff,  with  the  kivns  in 

I  front.  There  were  at  least 
^  ITrooms  in  line,and  there 
^  may  have  been  aa  many  as 
S  ;iO  to  50  rectangular  rooms 
I  in   the  village,   scattered 

ft  over  an   area  nearly  200 

\         feet  long  by  fi5  feet  wide, 
■^       but  not  all  of  this  area  was 
\      covered.    Three  kivas  are 
still  clearly  shown. 

This  ruin  is  esjiecially 
interesting  on  account  of 
A.  the  site  it  occupies.  The 
■walls  were  placed  on 
sharply  sloping  rock  and 
in  some  cases  on  loose 
debris,  and  numerous  ex- 
pedients were  resorted  to 
to  jirevent  them  from  slip- 
ping down  the  slope.    The 
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fai^t  that  tliese  expedients  were  not  snccessful  makes  tbeiu  more  inter- 
estiog.  Upright  logs  were  iuclosed  in  the  walls  and  anchored  in  boles 
drilled  in  the  rock  below ;  horizontal  logs  were  built  into  the  masonry 
as  ties  and  placed  below  it,  and  heavy  retaining  walls  were  erected. 
These  constructive  expedients  will  later  be  discussed  at  greater  length. 

The  whole  stoi>e  is  more  or  less  covered  with  debris,  and  there  is  no 
doubt  that  this  was  at  one  time  a  considerable  settlement.  The  clifT 
walls  near  the  east  end  show  traces  of  two  stories,  and  in  one  place 
of  three  stories,  which  formerly  rested  against  them.  Moreover,  the 
number  of  sncceaaive  coats  of  plaster  in  the  kiva  shows  an  extended 
occnpancy,  an  inference  which  is  further  snpiKtrted  by  the  variety  of 
expedients  which  were  adopted  to  hold  the  walls  iu  place. 

The  marked  irregularity  of  the  five  eastern  rooms  as  compared  with 
the  regular  series  west  of  them  will  be  noticed  on  the  plan.  These 
eastern  rooms  must  have  been  added  at  a  period  subsequent  to  the 
completion  of  the  others.  The  niarka  of  a  second  anil  third  story  occur 
on  the  clifT  back  of  this  cluster,  and  there  is  no  doubt  that  it  was 
an  importaut  part  of  the  settlement.  West  of  tiie  area  shown  on  the 
plan  traces  of  walls  occur  on  the  slo|>e  and  among  the  dt^bris  for  a 
distance  of  over  lUO  feet. 

Parts  of  three  kivas  can  now  be  seen  on  the  ground,  and  this  was 
probably  the  total  number  in  the  settlement.  The  fronts  of  all  of 
them  have  fallen  out,  notwithstanding  various  expedients  that  were 
employed  to  hold  tbem  in  place.  The  western  wall  of  the  western 
kiva  is  part  of  the  rectangular  system  and  was  apparently  in  place 
before  the  kiva  was  built.  A  triangular  block  wliich  formed  the 
junction  in  front  of  this  kiva  and  the  central  one  has  slipped  down 
and  new  walls  were  afterward  built  to  restore  the  kivas  to  their 
original  shape.  Tlie  central  kiva  has  an  interior  bench,  which  was, 
however,  added  after  the  stru<^tHre  was  completed,  and  in  fact  after 
the  front  had  been  replaced.  The  second  falling  off  of  the  front  has 
left  a  fine  sedition  of  Ihe  wall,  and  the  changes  which  have  taken  place 
are  plainly  shown  in  it.   ■ 

That  the  interior  ttencb  wtis  added  long  after  the  original  kiva  had 
been  completed  and  occupied  is  shown  by  the  occurrence  between  it 
and  the  wall  of  nearly  au  inch  of  plaster  composed  of  separate  coat- 
ings, each  smoke-blackened,  varying  from  the  thickness  of  a  piece 
of  heavy  paper  up  to  an  eighth  of  an  inch  or  more.  If  one  of  these 
coatings  were  a<lded  eath  year,  twelve  or  fifteen  years  at  least  must 
have  elap.sed  between  the  building  of  the  kiva  and  the  construction 
of  the  interior  bench.  The  original  lioorof  the  kiva  was  composed  of  a 
layer  of  mud  mortar  about  an  inch  thick,  and  extends  through  under  the 
bench,  the  top  of  which  is  about  3  feet  above  it.  Under  this  floor 
there  is  a  straight  wall  at  right  angles  to  the  cliff  and  extending  some 
4  feet  toward  the  center  of  the  kiva;  what  is  left  of  it  is  just  under  the 
floor  level. 
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There  is  a  Baggestiou  in  tliis  that  the  site  of  the  kiva  was  originaUy 
occu])ied  by  rectangular  rooms,  and  there  is  a  further  enggestiou,  in 
the  end  sections  referred  to,  tliat  the  kiva  liad  at  some  period  fallen 
iuto  decay  and  was  subsequently  rebuilt.  All  this  wcurre^l  before  the 
first  falling  out  of  the  front. 

The  section  shows  that  the  original  walls  were  not  so  thick  as  the 
present  ones,  and  that  there  was  formerly  a  flight  setback  in  the  wall 
of  2^  or  3  inches  at  the  level  of  the  present  bench,  reducing  the  thick- 
ness of  the  wall  by  that  amonut.    The  original  outside  wall  on  the 
east  extends  only  6  inches  above  this  setback.    The  upiter  portiou  of 
the  exterior  wall  was  added  at  the  same  tirue  that  the  bench  was  con- 
structed and  is  the  same  thickness  as  the  loWer  part  of  the  original 
wall.     Figure  22  will  make  clear  the  cbaug&ii  which  have  taken  place. 
There  was  a  recess  of  some 
kind  in  the  original  wall  ou 
the  east  and  a  similar  one  on 
the  west  side,  but  they  have 
been   filled  up  by  the  later 
aildilions.    The  upright  logs 
which   were    built   into   the 
masonry  are  incorporated  in 
the  older  walls.     Under  the 
floor,  and  apparently  under 
the  walls  themselves,  there 
is  a  layer  nearly  a  foot  thick 
of  loose  debris  consisting  of 
cornstalks,  corn  leaves,  ashes, 
and  loose  dirt.    The  floor  of 
the  east  circular  room,  which 
still  covers  about   half  the 
interior,  rests  simihirly  on  a 
layer  of   ashes.     The  expe- 
dients employed  to  hold  the 

place  are  later  discussed  at  some  length. 

Fiffure  23  shows  the  character  of  site  occupied  by  a  village  ruin  of 
some  size  situate<]  in  the  first  cove  in  the  clift' wall  below  the  mouth 
of  Canyon  del  Muerto.  The  cliff  here  is  about  3W  feet  high  and  the 
miu  is  located  on  a  ledge  in  a  cove  about  70  feet  above  the  stream  bed. 
Although  seemingly  very  difficult  to  reach,  the  ruin  ia  of  comparatively 
easy  access  without  artificial  aid.  The  cavity  was  caused  apparently 
by  the  occurrence  of  a  pocket  of  material  softer  than  that  about  it,  and 
this  softer  material  has  weathered  out,  showing  very  strongly  the  lines 
of  cross  bedding,  wliich,  in  the  massive  rock  on  either  side,  have  been 
almost  entirely  obliterated.  The  strata  are  inclined  at  an  angle  and 
the  edges  project  from  a  tew  inches  to  about  a  foot,  forming  a  series  of 
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little  beaches  tilted  up  at  an  aogle  of  about  45  degrees.  By  the  exer- 
cise of  some  agility,  one  can  ascend  along  these  benches.  About  half- 
way between  the  site  of  the  rain  and  the  stream  bed  there  is  a  narrow 
horizontal  bench,  and  again  halfway  between  this  bench  and  the  rain 
there  is  auother,  abont  55  feet  above  the  stream.  Access  to  the  ruins 
is  greatly  facilitated  by  these  intermediate  ledges. 

The  bench  on  which  the  ruin  occurs  is  about  250  feet  long  and  gen- 
erally about  20  feet  wide,  the  surface  being  almost  flat.  There  are 
structures  on  the  extreme  northern  and  on  the  extreme  southern  ends, 
but  a  considerable  part  of  the  intermediate  area  was  not  occupied. 
Befereuce  to  the  ground  plan  (figure  24)  will  show  that  most  of  the 
buildings  occur  on  the  northern  half  of  the  ledge,  which  was  fairly 


Fio.  2a-RulD  No.  10  on  ■  ledge  In  ■  csove. 

well  tilled  by  them.  Many  of  the  walls  in  this  portion  are  apparently 
underlaid  by  a  foot  or  more  of  ashes,  sheep  dung,  domestic  refuse, 
comhusks,  etc. 

Tlie  room  which  is  shown  iu  the  center  of  the  plan,  at  the  southern  end 
of  the  main  group,  stood  alone  and  was  the  largest  rectaugular  room 
in  the  village.  It  covered  an  area  15  feet  by  9  feet  inside  the  walls, 
which  are  now  5  or  6  feet  high.  The  masonry  ia  very  good,  although 
chinking  with  spalls  was  but  slightly  employed  to  finish  the  exterior; 
inside  it  is  more  apparent.  The  western  wall  was  built  over  the  edge  of 
the  sloping  rock  forming  the  back  of  the  cove,  as  shown  on  the  plan, 
and  this  rock  projects  below  the  wall  into  the  room.  There  were  ap- 
parently no  oi>euings  iu  the  walla,  except  some  very  small  ones  ou  the 
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eaateru  Bide,  near  the  floor  level.  In 
the  southern  wall  a  piece  of  roagh 
timber  was  inlaid  in  the  masonry, 
about  5  feet  above  the  floor,  flash 
with  the  wail  iiiside  and  extending 
nearly  through  it.  This  piece  of 
timber  was  crooked  and  its  bend 
determined  the  wall  line,  which  is 
bowed  outward,  as  shown  ou  the 
ground  plan.  This  feature  will  be 
diRcussed  later. 

There  were  two  circular  kivas  in 
the  village,  one  of  which  was  unusu- 
ally small,  being  only  about  10  feet 
in  diameter  north  and   sooth;   the 
ea8t-and-w«st  diameter   is  a  triBe 
smaller.    Tbere  was  apparently  no 
bench  in  the  interior,  but  on  the 
S  western  or  noitbwestern  side  there 
S  i»  &  bench-like  rece»a  of  about  a 
I  foot  which  occupies  7  feet  of  the 
^  circumfeience.    The  whole  iuterior 
J  was   covered    with    a    number    of 
*  washes  of  clay,  applied  one  over 
I  another,    forming    a    coating    now 
?  nearly    three-quarters    of   an    inch 
«  thick.    This  is  cracked  and  i>eeled 
C  off  in  places,  and    in  the  section 
eighteen  coats,  generally  about  one 
thirty-second  of  an  inch  thick,  may 
be  counted.     Each  coat  or  ]>laster- 
iug  is  deflned  by  a  film  of  smoke- 
bla^'kened  surface. 

On  a  level  about  2  feet  above  the 
bench  and  abcmt  5  feet  above  the 
present  ground  surface,  there  seems 
to  have  beeu  some  kind  of  roof. 
The  stones  here  project  into  the  in- 
terior slightly  lieyond  the  wall  sur- 
face, and  the  iilaster  seems  to  curve 
inward.  This  point  or  level  is  from 
0  to  18  inches  below  the  top  of  the 
wall,  and  here  there  arc  remains  of 
occasional  small  sticks,  about  an  inch 
in  diameter,  which  projected  into  the 
kiva.    Theyare  irregularly  disposed 
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and  probably  had  no  coDoection  with  the  roof,  but  there  are  no  traces 
of  heavier  timbers  above  them.  In  the  iuterior  a  vliite  band  with 
poiots  completely  encircled  the  kiva.  The  top  of  this  baud  is  about  a 
foot  above  the  present  ground  surface  and  about  18  inches  below  the 
bench  on  the  western  aide.    It  is  illustrated  in  figure  72. 

Tbe  exterior  wall  of  the  kiva  was  very  roughly  laid  up,  and  some  of 
the  lower  stones  were  set  on  edge,  which  is  rather  ao  aaomalous  feature. 
There  is  no  evideuce  that  the  structure  was  ever  inclosed  in  rectangular 
walls,  as  was  the  usual  custom ;  in  fact,  tbe  occurrence  of  other  walls 
near  it  would  apparently  preclude  such  an  arrangement.  The  wall 
which  runs  north  or  northwest  from  the  kiva,  joining  it  to  the  cliif 
wall  behind,  is  pierced  by  a  doorway  some  feet  above  the  ground,  and 
in  front  of  or  below  this  doorway  there  is  a  buttress  or  step  of  solid 
masonry,  shown  on  the  plan.  There  was  apparently  an  open  space 
between  this  doorway  and  the  next  wall  to  the  north.  The  room 
entered  through  the  doorway  was  very  small,  and  its  roof,  formed  by 
the  overhanging  cliff,  is  much  blackened  by  smoke. 

The  main  or  uorth  kiva  was  15  feet  in  diameter  on  the  floor,  with  a 
bench  a  foot  wide  extending  around  it.  The  external  diameter  is  over 
20  feet.  The  interior  was  decorated  by  bands  and  dots  in  white,  which 
are  described  at  length  in  another  place  (page  178).  The  roof  was  6| 
feet  above  the  bench,  and  there  is  a  suggestion  that  it  rested  ou  a 
series  of  beams  extending  north  and  south,  but  this  is  not  certain. 

On  the  southeastern  side,  at  the  point  where  the  kiva  comes  nearest 
the  edge  of  the  clill',  there  was  a  narrow  opening  or  doorway  not  more 
than  15  inches  wide.  This  was  the  only  entrance  to  the  interior, 
except  through  the  roof,  and  it  opens  directly  on  the  edge  of  tbe  cliff, 
so  that  it  is  very  difficult,  although  not  impossible,  to  pass  it.  In  front 
of  the  opening  a  tittle  platform  was  built  on  tbe  sloping  edge  of  the 
cliff,  as  though  entrance  was  had  Irom  tbe  lower  bench  by  artificial 
means,  but  it  is  more  probable  that  this  feature  is  all  that  remains  of 
a  chimney-like  structure. 

Above  this  kiva  there  was  apparently  a  living  room,  the  walls  of 
which,  where  they  still  remain  on  the  north  and  west  sides,  were 
approximately  straight,  but  the  corners  were  rounded.  The  roof  was 
formed  by  tbe  overhanging  cUff  and  the  interior  walls  were  white- 
washed. The  kiva  walls  were  about  18  inches  thick,  but  on  tbe  west 
side,  in  the  small  room  between  the  kiva  aud  tbe  cliff,  the  masonry  is 
much  heavier,  tbe  lower  part  extending  into  the  room  a  foot  farther 
than  the  upi)er.  This  is  caused  by  the  wall  of  the  second-story  room 
above  setting  in  toward  the  east  or  center  of  the  kiva.  This  upper 
wall  was  supported  by  a  beam,  part  of  which  is  still  in  place.  The 
small  room  behind  is  much  blackened  by  smoke. 

The  exterior  wall  of  the  main  kiva  on  the  northwest  side  is  very 
rough.  On  the  northeast  and  southeast,  however,  it  is  covered  by 
straight  walls  which  are  well  finished.    The  western  end  of  the  north 
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wall  is  Joined  to  tlie  exterior  circular  wall  of  the  kiva,  at  the  point 
shown  on  the  plan,  by  a  short  flying  wall  whose  purpose  is  not  clear. 
It  extends  to  what  may  have  been  the  roof  of  the  kiva,  but  underneath 
it  ia  open.  The  triaiisular  cavity  formed  by  it  is  too  small  to  permit 
the  passage  of  a  person,  and  was  available  only  from  the  second  slory. 

The  site  of  these  rnins  commands  an  extensive  prospect,  inclndiog 
several  small  areas  of  good  bottom  laud,  one  of  which  lies  directly  in 
front  of  it;  but  the  number  of  other  ruins  in  the  cove  suggests  that 
there  was  once  a  much  larger  area  of  bottom  land  here,  and  this  sug- 
gestion is  supported  by  the  ])resence  of  several  large  cottonwood  trees, 
now  standing  out  in  the  midst  of  the  sand,  in  the  bed  of  the  stream, 
where  these  trees  never  grow.  Some  of  these  trees  are  not  yet  entirely 
dead,  indicating  that  the  change  in  the  bed  of  tbe  stream  was  a  recent 
one.  Against  the  foot  of  the  talus,  just  above  the  ruin,  there  is  a  nar- 
row strip  of  bottom  land,  about  3  feet  above  the  stream  bed,  and  on  it 
a  siDgle  tree,  still  alive,  but  inclined  at  an  angle.  In  the  stream  bed, 
above  and  below  the  ruiu,  there  are  large  trees,  of  which  only  one  or  a 
few  branches  are  still  aUve.  The  position  of  the  cove  with  reference  to 
the  stream  bed  made  the  bottom  lands  here  esiiecially  subject  to  erosion 
when  the  stream  assumed  its  present  channel  and  they  were  gradually 
worn  away. 

The  western  end  of  tbe  ledge  was  occupied  by  a  structure  whose  nse 
at  first  sight  is  not  apparent.  The  wall,  as  shown  on  tbe  plan,  is  curved, 
very  tliick  and  heavy,  and  built  partly  over  the  sloping  rock  forming  the 
back  of  the  cave.  The  front  wall  is  3  feet  tliick,  and  its  top,  now  level,  is 
about  5  feet  above  a  narrow  bench  in  front  of  it.  There  is  no  doorway 
or  other  opening  into  it,  and  access  into  its  interior  was  had  over  the 
steep  sloping  rock  to  the  north  by  means  of  hand-holes  in  the  rock. 
These  are  shown  in  plate  L.  Tbe  interior  appears  to  have  been 
plastered. 

This  strncture  measures  15  by  5  feet  inside,  there  being  no  wall  on 
the  north,  as  tbe  east  wall  merges  into  the  sloping  rock.  The  foot-holes 
in  the  rock,  before  referred  to,  are  at  this  end,  nearest  the  village,  and 
appear  to  be  in  several  series.  The  structure  is  so  situated  that  the 
snn  shines  on  it  only  a  few  hours  each  day,  and  it  seems  more  than 
probable  that  it  was  a  reservoir.  The  bed  of  the  stream,  the  channel 
followed  in  low  water,  sweeps  against  the  base  of  the  cliff  below  this 
point,  and  by  carrying  water  20  feet  it  would  be  directly  beneath  and 
about  50  feet  below  it.  Finally,  tbe  cliff  wall  above  this  point  is  deco- 
rated with  pictographs  of  tadpoles  and  other  water  symbols  in  common 
nse  among  the  pueblos,  and  these  do  not  occur  elsewhere  on  this  site. 
In  the  southwestern  corner  of  the  structure,  near  the  bottom,  there 
was  an  opening  about  IS  inches  high,  which  was  carefully  filled  up  from 
the  inside  and  plastered.  This  may  have  been  an  outlet  by  which  the 
water  was  discharged  when  the  reservoir  was  cleaned  out.  Tbe  wall 
has  caved  in  slightly  above  it.  The  mud  mortar  used  in  building  this 
structure  and  the  other  walls  was  necessarily  brought  from  below. 


d  by  Google 


doy  Google 


doy  Google 


»<na>»iw)  OVBN-LIKE   6TEUCTUEE8  127 

About  25  feet  east  of  the  reservoir  there  are  remaiDS  of  a  small  single 
room,  rectaiiKUlar.  with  a  circular  additiou,  shown  ou  tlie  ground  plau. 
The  walls  are  well  ebiuked  and  well  constructed,  the  mud  mortar  beiug 
used  whe»  about  the  consistency  of  modeling  clay.  Id  front  of  this 
room,  about  5  feet  distant  and  on  the  edge  of  the  sloping  rock,  a  hole 
Laa  boeu  pecked  into  the  solid  rock  of  the  ledge.  This  hole  is  12  inches 
wide  oil  top,  slightly  tapering,  10  inches  deep  on  the  up]>er  side,  iind  4 
inches  on  the  lower.  Twelve  feet  to  the  northeast  there  is  a  similar 
hole,  and  below  it,  distant  10  iuches,  another,  and  beyond  this' others, 
distributed  generally  along  the  foot  of  the  sloping  rock  forming  the 
back  of  the  ledge,  but  sometimes  farther  out  on  the  fiat  floor.  Prob- 
ably these  boles  mark  the  sites  of  upright  posts  supiwrting  a  drying 
scatfold  or  frame,  the  horizontal  poles  of  whicli  extended  backward  to 
the  wall  of  the  cliS. 


Fra.  2&— Orao'like  atnicture  Is  mlD  No.  lo. 

Near  the  center  of  the  le<lge,  at  the  point  shown  on  the  plan,  there  are 
some  remains  which  strongly  suggest  the  Mexican  oven.  The  bed  rock, 
which  is  here  nearly  flat,  was  removed  to  a  depth  of  about  4  inches  over 
a  rectitngular  area  measuring  4  feet  north  and  south  by  3J  feet.  There 
were  natural  fissures  in  the  rock  on  tlie  north  and  west  sides  which  left 
clean  edges.  The  southern  edge  appears  to  have  been  smashed  oft'  with 
a  rock.  The  eastern  side  required  no  dressing,  as  it  was  at  a  slightly 
lower  level,  and  it  was  to  reach  this  level  that  the  rock  was  removed, 
In  the  rectangular  space  described  there  was  a  circular,  dome-shape 
structure,  about  3  feet  in  diameter,  com|x»sed  of  mud  and  sticks,  with  a 
scant  admixture  of  small  stones.  This  is  shown  in  figure  25,  and  in 
plan  in  figure  2C.  The  walls  were  about  3  inches  thick,  and  from 
their  slope  the  structure  could  not  have  been  over  3  feet  high.  The 
mud  which  composed  the  walls  was  held  together  by  thin  sticks  or 
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braDches,  incorporated  in  it  and  curved  witb  the  wall — apparently  some 
kind  of  a  vine  twisted  together  and  iucoriJorated  bodily.  On  the  edge 
of  the  rectangalnr  space  tbere  is  a  drilled  hole,  3  inches  in  diameter, 
shown  in  the  illustration.  Three  feet  to  the  south  there  is  another, 
6  inches  in  diameter. 

If  this  structure  was  a  dome  shape  oven,  and  it  is  difficult  to  imagine 
it  anytbiugclse,  itH  occurrence  here  is  important.  It  is  well  known  that 
the  dome-sbape  oven,  which  is  very  common  in  all  the  pueblos,  in  some 
villages  being  numbered  by  hundreds,  is  not  an  aboriginal  feature,  but 
was  boiTOwed  outright  from  the  Mexicans,  If  the  structure  above 
described  was  an  oven,  it  is  clear  evidence  of  the  occupancy  of  these 
ruins  within  the  historic  period — it  might  almost  be  said  within  the  last 
century.  No  other  structure  of  the  kind  was  found  in  the  canyon, 
lionever,  and  it  shnnld  be  stated  that  the  ovens  of  the  pueblos  are  as  a 
rule  rather  larger  in  size  than  this  and  usually  constructed  of  small 
stones  and  mud — sometimes  of  regular 
I    ,  masonry  plastered.     There  is  a  sugges- 

'"*'*  tion  here,  which  is  further  borne  out  by 

the  chimney-like  structures  to  be  dis- 
cussed later,  that  only  the  idea  of  these 
strnctores  was  brought  here,  without  de- 
tailed knowledge  of  bow  to  carry  it  out — 
'.(,  i-^  ',      us  if,  for  example,  they  were  built  by 

— v---^<fe^,~:;f^^;,    ,   novices  from  description  only. 

'..       •-  ""    ■"■"  Figure  27  is  the  ground  plan  of  a  small 

village  ruin  situated  at  the  month  of  Del 
Muerto  at  the  point  marked  16  on  the 
map.  The  site,  which  is  an  excellent 
one,  but  rather  difficult  of  access,  over- 
looks the  bottom  laud  at  the  junction 
t  "*"■*  of  the  canyons  and  a  long  strip  ou  the 

Fio.2«-PUiiofoveniikei.inicio™.  opposite  Side,  together  with  a  consitler- 
able  area  above.  The  approach  is  over  smooth  sandstone  inclined  at 
such  an  angle  as  to  make  it  difficult  to  maintain  a  footing,  but  the  rain 
can  be  reached  without  artificial  aid. 

The  village  was  not  of  large  extent  and  contained  but  one  kiva,  bat 
the  walls  were  well  constructed  and  the  masonry  tbrougboat  is  excep- 
tionally good.  The  exterior  wall  of  the  western  rooms  was  constructe<l 
of  small  stones  neatly  laid.  The  eastern  room  of  the  two  was  built 
after  the  other,  and  entrance  was  had  by  an  almost  square  opening 
2  feet  from  the  ground.  To  facilitate  ingress,  a  notch  was  dug  in  the 
wall  about  '^  inches  from  the  ground.  There  was  no  communication 
between  the  rooms,  the  western  room  being  entered  by  a  small  doorway 
on  the  western  aide,  aboat  8  inches  from  the  ground, ;i  feet  high  and  14 
inches  wide,  Tbere  was  no  plastering  in  the  interior  of  these  rooms. 
The  kiva  is  1.^  feet  in  diameter  on  the  floor,  and  about  1!3  feet  in  its  exte- 
rior diameter.    The  walls  are  3  feet  thick  atH>ve  the  bench  level  and4feet 
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thick  beluw  it.  The  interior  was  plastered  witli  a  number  of  saccesaive 
coats,  probably  four  or  five  iu  all;  but  ultLoagh  tbe  Trail  is  still  stand- 
ing to  a  height  of  4  feet  or  more  above  tlie  beucb,  there  are  gaps  on  tbe 
eastern  and  western  sides  which  render  it  impossible  to  say  whether 
doorways  were  there  or  not.  The  eastern  break  exposes  the  western 
side  of  the  iDclosing  wall,  which  is  smoothly  finished  as  thoagh  there 
were  originally  a  recess  here.  There  are  rectangular  inclosing  walls 
on  the  east  and  south ;  the  northern  side  was  formed  by  the  cliff  against 
which  the  kiva  rests,  while  on  the  west  there  are  no  traces  of  an  inclos- 
ing wall.  The  triangular  spaces  formed  by  the  inclosing  walls  on  the 
northeast  and  southeast  sides  of  the  kiva  were  not  filled  up  in  the  cus- 
tomary manner,  but  appear  to  have  been  preserved  as  storerooms. 
The  southeastern  space  was  connected  with  the  kiva  by  a  narrow  door- 
way, shown  in  the  plan,  and  another  doorway,  completely  sealed,  led 
from  this  space  into  the  room  adjoining  on  tbe  east.  The  latter  doorway 
bad  not  been  used  for  a  long  time  prior  to  the  abandonment  of  the  ruin, 


and  its  opening  into  the  rectangular  room  was  carefully  cont^ealed  from 
that  side  by  several  successive  coats  of  plaster. 

On  tbe  south  side  of  the  kiva  and  outside  the  rectangular  wall  is 
a  square  buttress  or  chimuey-like  construction,  4  by  3  feet,  inclosing  a 
shaft  10  by  5  inches.  This  feature  will  be  discussed  in  another  place. 
It  was  added  after  the  wall  was  completed,  and  embedded  iu  it,  about 
a  foot  from  the  ground,  is  a  heavy  beam  about  5  inches  iu  diameter. 
Plate  LI,  which  shows  the  whole  front  of  the  villnge,  wilt  make  this 
feature  clear.  The  beam  projects  from  the  kiva  wall  at  or  under  the 
floor  level,  and  seems  to  have  no  reference  to  the  shaft,  which  is,  how- 
ever, shouldered  to  accommodate  it.  Similar  beams  project  fi'om  the 
walls  to  the  east,  about  8  inches  above  the  bed  rock. 

In  the  room  east  of  the  kiva  no  doorway  was  found.  The  wails  are 
still  intact  to  a  minimum  height  of  l>  feet  froai  tbe  floor,  except  in  the 
southeast  corner,  where  they  are  3  feet.  The  opening  described,  which 
occurs  in  the  southwest  corner  of  the  room,  was  4  feet  from  tbe  floor; 
and  in  the  southeast  corner,  where  the  wall  is  broken  down,  there  now 
16  ETH 9 
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are  remains  of  oae  Bideof  a  Bitnilar  opeDtng  on  the  same  level.  Kostainti 
of  smoke  are  found  on  tlie  exterior  coat  af  plaster  ia  this  room,  but 
the  coats  uiiderneath  were  much  blackened.  The  room  north  of  the 
one  described,  and  adjoining  the  kiva,  was  also  without  a  doorway, 
unless  it  existed  }u  the  northeast  corner,  next  the  cliff,  where  no  trace 
of  walls  now  remains.  The  walls  of  this  room,  now  6  feet  high,  were 
plastered  and  show  old  smoke  stains.  The  wall  on  the  western  side  of 
the  kiva  is  very  rough,  as  though  at  one  time  another  wall  existed  ont- 
sideof  it.  This  is  shown  in  plate  LU,  which  shows  also  the  debris,  con- 
sisting of  ashes,  sheep  dung,  and  refuse,  well  compacted,  upon  which 
the  wall  rests. 


West  (if  the  kiva  and  on  the  extreme  edge  of  the  cliff  are  the  remains 
of  two  small  apartments,  a  trifle  below  the  surface  of  the  ledge  and  with 
a  3-foot  wall  on  the  south.  These  are  too  small  for  habitations,  and 
neie  uswl  jirobably  for  the  storage  of  corn.  About  100  feet  west  of 
the  group  described,  on  the  simie  bench,  there  are  remains  of  a  large 
room,  divided  into  two,  and  of  quite  rough  constrnction.  It  c^mtaios 
several  Nuvafao  dead  and  may  be  of  !Nuvaho  origin. 

A  type  of  site  which  is  abundant  in  tlie  San  Juan  country  and  is 
found  in  other  regions,  but  is  very  rare  in  this,  is  shown  in  figure  28. 
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This  example,  wliicb  occurs 
ill  the  upper  part  of  Del 
Miierto,  is  tiie  only  one  of 
its  kind    in   the  canyons. 
A    large   mass   of   rock, 
smoothed  and  rounded  by 
atmospheric   erosion,    but 
still  couuected  witli  ttio  cliff 
at  one  point,  juts  out  into 
the  bottom,  a  large  area  of 
which  is  commanded  by  it. 
At  three  different  levels 
there  are  remains  of  rooms, 
the  group  on  the  summit 
being  the  largest.    It  is 
doubtful   whether   any  of 
these    remains    represeut 
permanent  villages,  but  it 
is  possible  that  the  upper-  ^ 
most  one  did.    It  is  there-  s 
fore  included  in  this  place,   a 
At  the  point  marked  49   = 
on  the  map  there  is  a  ruin  ^ 
or  group  of   ruins  which   B 
presents   some   anomalous   !7 
features.    Figure  29  shows   5 
in  detail  the  distribution  of  f 
the  remains.     The  rooms  f 
were    located    on    narrow 
benches    in    the  cliff,  the 
principal  part  on  a  high, 
narrow  bench,  40  or  .50  feet 
above  the  top  of  the  talus 
and  over  300  feet  above  the 
canyon  bottom.    Access  to 
the  upper  ledge  from  the 
top  of  the  talus  is  exceed- 
ingly difficult,  requiring  a 
climb  over  almost  vertical 
rock   for   40  feet.    Alwve 
tbe  ledge  there  is  massive 
sandstone,  but  below  it  for 
100  feet  or  more  there  is 
an  area  of  cross  bedding, 
and     the     rock     has     an 
almost   vertical    cleavage, 
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apparently  standing  upright  in  thin  slabs  2  to  6  inches  thick.  Acc«88 
was  had  by  aid  of  the  rough  projections  of  the  slabs,  aided  where 
necessary  by  hand  and  foot  holes  pecked  iu  the  rouk.  At  several 
places  little  platforms  of  masonry  have  been  built,   . 

At  the  northern  end  of  the  upper  ledge  there  are  five  small  cells 
occupyiug  its  whole  width,  and  whose  front  wall  follows  the  winding 
ledge.  The  walls  are  about  5  feet  high,  and  their  t«ps  bear  the  marks 
of  the  poles  which  carried  the  roof.  There  are  no  exterior  openings, 
nor  is  there  any  evidence  of  a  means  of  commanication  between  tlie 
rooms;  but  in  the  second  room  from  the  south  two  stones  project  from 
the  wall  inside,  near  the  southeastern  corner,  forming  rude  steps, 
doubtless  to  a  trapdoor  in  the  roof.  These  cells  coald  hardly  have 
been  used  as  habitations.  The  floors  are  covered  with  many  lumi)a 
of  clay,  which  apparently  formed  part  of  the  roof. 

To  the  south  of  this  clnster  of  cells  there  was  a  large  room  of  irreg- 
ular shape  on  a  level  about  8  feet  higher.  The  remainder  of  the  ledge, 
which  is  a^>out  on  the  same  level  as  this  large  room,  is  almost  covered 
with  large  bowlders,  but  at  several  points  on  it  other  remains  of  walls 
occur.  The  largest  room  of  all  was  near  its  center.  It  was  built 
against  the  cliff,  which  formed  one  of  its  sides,  and  measnred  about 
IC  by  6  f^t.  There  are  no  evidences  of  any  partitions  or  roof,  the 
latter  probably  being  formed  by  the  overhanging  rock.  As  the  room 
was  built  partly  on  the  sloping  rock,  the  floor  is  very  uneven.  It  could 
hardly  have  beeu  used  as  a  habitation,  but  may  have  been  employed 
for  the  storage  of  water. 

The  southern  end  of  the  lower  ledge  merges  iuto  the  head  of  the 
talus,  the  northern  part  drops  down  by  a  sharply  sloping  and  in  places 
au  almost  vertical  wall  of  about  30  feet;  thence  it  descends  to  the 
bottom  by  a  long  slope  of  bare  rock,  generally  passable  on  foot.  The 
lower  ledge  is  about  50  feet  above  the  upper.  Upon  it  are  scattered 
the  remains  of  a  few  rooms  of  the  same  general  character  as  those 
above,  but  smaller.  Many  of  these  have  been  utilized  for  modern 
!Navaho  burials,  and  perhaps  some  of  them  were  constructed  for  that 
purpose.  If  these  rooms  were  used  as  habitations,  it  must  have  been 
under  very  peculiar  circumstances;  moreover,  the  site  is  hardly  suited 
for  such  a  purpose,  having  the  sunshine  less  than  half  of  the  day.  In 
this  respect  it  is  anomalous. 

At  the  southern  end  of  the  ledge  there  is  a  large  angular  bowlder,  one 
'  edge  of  which  rests  against  the  cliff  wall  and  is  free  from  the  ground. 
Under  this  the  walls  of  a  small  room  can  be  seen.  The  clift'  formed 
one  side  of  the  room  and  the  bowlder  acted  as  a  roof.  Ou  the  extreme 
northern  end  of  the  ledge,  200  feet  distant  from  the  nearest  room,  there 
are  remains  of  a  structure  standing  alone.  The  masonry  is  much 
rougher  than  that  of  the  other  rooms,  and,  although  the  walls  are  now 
about  6  feet  high,  there  is  no  evidence  of  auy  doorway  or  opening  iuto 
the  room. 
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Oil  the  sarfEtce  of  the  sloping  rock,  at  this  point  nearly  flat,  there 
are  traces  of  a  circular  kiva  18  or  20  feet  in  diameter.  Theae  traces 
occur  at  a  point  about  midway  between  the  soutbem  and  northern  ends 
of  the  lower  ledge  and  eome  30  feet  below  it.  The  cliff  walls,  both  of  tbe 
lower  and  upper  ledgea,  are  covered  with  pictographs  in  white,  red,  and 
yellow. 


Fia.  30— EoiD  on  in  almoat  iDuceulble  alM. 

Tlie  location  and  character  of  this  site  and  the  character  of  the 
remains  suggest  that  most  if  not  all  of  the  rooms  wbich  can  now  be 
tntced  were  nsed  for  storage  only.  For  this  purpose  the  site  is  well 
lulapted.    But  the  remains  of  tbe  circular  kiva  at  tbe  foot  of  the  lower 
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ledge  sliov  plaiuly  thut  there  were  at  one  time  some  habitations  here. 
Doubtleas  these  were  located  ou  the  smooth  rock  «t  the  foot  of  the 
cliff,  and  the  disappearance  of  all  traces  of  walls  may  be  due  to  the 
subsequent  use  of  the  material  by  the  ^avabo  for  the  coustroction  of 
barial  cists,  in  which  the  site  abounds.  There  still  remains  on  the 
ground  a  fair  amount  of  broken  stoue,  suitable  for  building,  but  no 
lines  of  wall  are  now  traceable. 

Figure  30  shows  one  of  the  most  inaccessible  sites  in  the  canyon.  It 
occurs  at  the  point  marked  62  on  the  map,  where  there  is  a  narrow 
ledge  uearly  400  feet  above  the  stream.  The  approach  is  over  bare 
rock,  sharply  sloping,  but  passable  at  two  points  by  au  active  man 
accustomed  to  climbing.  Both  of  these  points  are  near  the  western  or 
left-band  end  of  the  ruin;  toward  the  right  the  rock  becomes  ver- 
tical. Immediately  below  this  ruin  there  are  the  remains  of  a  large 
settlement  on  a  tow  spur  near  the  stream,  now  much  obliterated,  and 


Flo.  31— Onmud  pUn  of  m  lar^  rnlo  la  Canyon  del  Muerto. 

above  and  below  it  on  suitable  sites  there  were  a  number  of  small 
settlements  which  may  have  been  connected  with  it. 

There  were  a  number  of  rooms  scattered  along  the  ledge  which 
appear  to  have  been  used  as  habitations.  The  overhanging  cliff  is  so 
close  thut  iu  a  number  of  cases  it  formed  the  roof  of  the  room,  and 
the  whole  site  was  an  inconvenient  and  dangerous  one.  The  rooms 
on  the  east  ret^t  on  a  large  block  which  has  split  off  from  the  wall 
since  the  walls  were  built,  and  now  hangs  apparently  rea<ly  te  drop  at 
any  moment. 

At  the  time  this  site  was  inhabited  access  was  had  over  the  smooth 
rounded  rock  on  the  west.  Here  hand  and  foot  holes  have  been  pecked 
in  the  steep  places,  but  as  the  rock  is  much  exposed  to  atmospheric 
erosion  these  holes  are  now  almost  obliterated.  After  ascending  the 
rock  the  village  was  entered  through  a  doorway  iu  a  wall  of  excep- 
tional thickness,  shown  on  the  left  of  the  drawing.  The  room  which 
was  entered  through  this  doorway  apjiears  te  have  been  placed  at  this 
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point  to  command  the  entrance  to  the  village.  The  wall  is  exception- 
ally heavy  and  was  pierced  with  obliqae  loopholes  commaading  a  nar- 
row beucb  immediately  in  front  of  it.  This  appears  to  have  be«n  a 
parely  defensive  expedient,  and  as  sacb  is  nuique. 

The  site  commands  an  extensive  outlook  over  tbe  canyon  bottom, 
indnding  several  areas  of  cnltivable  land,  and  while  it  may  have  been 
occapied  as  a  regular  village,  such  occupancy  could  not  have  been  long 


continned.     Altogether  the  site  and  the  character  of  tlie  house  remains 
are  aiiomalous  and  doubtless  resulted  from  anomalous  conditions. 

Figure  31  is  a  i^round  plan  of  a  large  ruin  in  Del  Muerto.  It  occa- 
pied almost  the  whole  available  area  of  the  led^e  on  which  it  is  situated, 
and  over  40  rooms  can  now  be  made  out  on  the  ground,  in  addition 
to  3  circular  kivas.  Tbe  settlement  may  have  comprised  between  80 
and  100  rooms,  which  would  accommoilate  15  to  20  families.  The  size 
is  very  unusual,  and  the  presence  of  bat  3  kivas  would  indicate  that 
the  families  were  closely  related.  There  are  other  examples  of  this 
character  in  the  canyons,  but  not  so  large  as  the  one  illustrated. 


Flo.  33— GroDDd  plan  of  ■  amall  mla. 

Figure  32  illustrates  a  type  whicli  is  more  common.  Here  we  have  the 
usual  arrangement  of  rooms  along  the  cliff,  with  a  kiva  in  Iront  of  them. 
There  were  altogether  not  over  10  or  1 2  rooms,  and  they  were  probably 
occapied  by  one  family.  Fi(;;ure33  sliows  a  kind  rather  more  abundaut 
than  the  last,  nnd  consisting  like  itof  one  circular  kiva  with  rooms  back 
of  and  between  it  and  the  cliff.  Ruins  of  this  type  are  generally  well 
protected  by  an  overhanging  cliff.     Figure  31  is  another  example,  En 
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vhicli  only  tliree  reotan^tar  rooms  cnii  lie  made  out.  Tbe  site  here 
is  almost  covei'ed  ivith  large  bovlders.  All  these  examples  occnr  in 
Del  Muerto. 

Figure  35  is  a  ground  plan  of  a  small  rain  which  occurs  nt  the  point 
marked  36  on  the  map.  It  is  situated  in  a  shallow  cove  nt  the  head 
of  the  taluB,  200  or  300  feet  above  the  bottom,  and  is  of  comparatively 


Fio.  34-PUd  of  ■  rain  of  thrcf  roomi. 

easy  access.  There  is  but  a  small  amount  of  cultivable  bottom  laud 
immediately  below  it,  but  it  commands  extensive  areas  on  the  opposite 
Mte  of  the  canyon  and  in  the  lower  part  of  a  branch  on  that  side. 
There  are  but  few  remains  of  rooms  other  than  parts  of  two  kivas,  but 
tbi-re  is  no  question  that  there  was  at  one  time  a  considerable  liumber 
here.    Both  kivas  had  interior  benches,  and  were  of  small  size,  plastered 


in  the  interior.  The  masoury  is  fair  to  good.  On  the  highest  point  of 
the  bowlder  shown  on  the  right  of  the  plan  there  is  a  fragment  of  com- 
pacted sheep  dung  and  soil,  which  is  now  G  feet  above  the  ground.  It 
is  all  that  remains  of  a  layer  of  some  thickness  which  must  have  been 
deposited  when  the  surface  was  filled  up  to  or  nearly  to  the  top  of  the 
rock.  Possibly  there  was  a  wall  outside  and  only  the  intermediate 
space  was  filled. 
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Figare  vtC  is  the  ground  plan  of  ft  Bomewhat  similar  ruin  which 
occurs  at  tlie  iKtiiit  marked  44  on  the  map.  It  is  situated  ou  the  top  of 
the  talus,  against  the  cliff,  and  commands  a  flue  outlook  over  the  culti- 
vahle  lands  iu  thecove  below  it  and  on  the  canyon  bottom  proper.  There 
arebnt  few  wall  remains,huttwoktva8  can  still  be  madeout.  Thereisuo 
ledge  here,  and  the  walla  were  built  on  loose  debris  of  rocks  and  tains. 


Fnt.  M-<}rogiid  plu  of  a  (01111  niln,  No.  U. 

The  builders  had  some  trouble  iu  holding  the  walls  in  place,  and  only 
partly  succeeded  iu  doing  so.  About  one-half  of  the  priuoipal  kiva  is 
.-itandiug,  showing  masonry  composed  of  exceptionally  large  stones, 
roughly  chinked.  The  other,  or  western  kiva,  was  similarly  constructed, 
and  both  had  interior  benches.  The  front  of  the  western  kiva  fell 
out,  the  builders  being  unable  to  tie  it  or  to  hold  it  in  place  on  its 


Fin,  3T— Qraund  plmnorBraln  un  ■  rocky  alte. 

locse  fonndation,  and  other  walls  were  constructed  inside  of  it,  as 
showu  on  the  plan.  There  were  other  walls  outside  the  main  kiva, 
apparently  rectangular  inclosing  walls.  This  example  is  interesting 
because  the  masonry  was  constructed  on  a  foundation  of  loose  dL'bris, 
not  on  bed  rock,  and  the  knowledge  possessed  by  the  builders  was  not 
Bufficieut  to  enable  them  to  overcome  the  natural  difficulties  of  the  site. 
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Althoiigli  ultimately  the  village  bad  to  be  abandoned  as  a  failure,  it 
was  certainly  occupied  for  some  years,  and  this  occapaiicy  suggests 
that  there  was  some  strong  objection  to  the  lower  part  of  tbe  canyon. 
It  illustrates,  moreover,  the  importance  which  was  attached  to  a  coiu- 
niaud  or  outlook  over  extensive  cultivable  areas,  as  to  obtain  such  an 
outlook  the  builders  were  content  to  occupy  even  snch  an  unsuitable 
site  us  the  one  described. 

Figure  37  shows  a  small  ruin  similar  to  those  described,  but  located 
ou  a  site  almost  covered  with  large  bowlders.  The  priucipal  stnictare 
now  reuiaioiog  is  a  circular  kiva,  which,  contrary  to  the  nsoal  plan,  was 
placed  close  up  agaiust  the  cliff;  possibly  the  cliff  formed  part  of  the 
back  wall.  Large  bowlders  so  closely  hemmed  in  the  structnre  that 
there  was  neither  space  nor  necessity  for  an  inclosing  wall.  Tbe  kiva 
was  benched  for  about  half  of  its  circumference, 

Under  tbe  large  bowlder  to  the 
right  of  the  kiva  a  complete  room 
had  been  built,  with  a  doorway  of 
the  usual  type  through  the  front 
wall.  Scattered  remnants  of  other 
walls  may  be  seen  here  and  there, 
but  none  show  well-deflned  rooms. 
Petroglypbs  are  quite  numerous, 
and  one  small  bowlder  to  the 
left  of  and  next  to  the  kiva  is 
covered  with  cups,  dots,  and  carv- 
ings.    It  is  shown  in  figure  38. 

Figure  39  shows  a  ruin  where 
the  site  was  not  so  restricted.  One 
well-defined  room  and  two  kivas 
still  remain,  and  there  are  traces 
of  other  chambers.  The  main  kiva 
rogiypim,  formed  part  of  a  compact  little 
group  of  rooms,  of  which  it  occupied  the  front,  iind  appears  to  have  been 
inclosed  by  a  curved  wall  of  rough  construction.  A  curved  inclosing 
wall  is  an  anomalous  feature,  and  it  is  uot  at  all  certain  that  it  occurs 
here,  as  the  wall  is  so  much  broken  down  that  its  lines  can  not  now  be 
clearly  made  out.  Excavation  would  doubtless  determine  this,  as  the 
whole  site  has  been  much  filled  up  with  saud  and  loose  earth. 

The  second  kiva,  which  was  about  the  same  size  as  the  first,  was  sit- 
uated some  little  distance  from  the  other,  and  on  the  outer  edge  of  the 
little  platform  or  bench  on  which  the  settlement  was  located.  It  still 
shows  about  half  of  its  wall.  The  rectangular  room  near  the  main  kiva 
still  stands  to  a  height  of  3  and  4  feet.  The  wall  nearest  the  kiva  is 
pierced  by  a  number  of  small  o{)eDings,  and  by  a  nently  finished  doable- 
notched  doorway,  which  is  illustrated  in  another  place  (figure  67). 

The  whole  front  of  the  site  has  been  filled  up  to  a  probable  depth  of 
several  feet,  and  a  number  of  Xavaho  burials  have  l>een  made  on  it 
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These  are  showu  on  the  plan  by  shaded  spots.  Owiog  to  the  aott  ground 
andemeath,  it  was  easier  to  excavate  a  hole  and  wall  it  np  than  to  con- 
Btmct  the  regular  surface  cist,  and  the  former  plan  was  followed. 

Although  many  of  the  sites  are  covered  with  bowlders  and  blocks  of 
Btone  fallen  fit>m  above,  which  often  occur  among  and  even  over  walls, 
close  inspection  generally  shows  that  the  walls  were  coDStructed  ait«r 
the  rocks  fell.  There  are  two  instances,  however,  which  are  doubtful, 
and  in  one  {shown  in  flgo^e  40]  it  appears  that  large  blocks  of  rock 
have  fallen  since  the  walls  were  coostrncted.  Snch  falls  of  rock  are 
not  uncommon  now  in  the  fall  and  winter  months,  when  ftast  and 
seepage  &om  the  melting  snow  sometimes  split  off  huge  firagments. 


Fici  3»-0raaDd  pUu  of  ■  ruin  in  Canyon  de  Cfa«ll;. 

The  site  mentioned  occurs  at  the  point  marked  47  on  the  map.  It 
is  iu  a  cove  under  a  mass  of  rock  which  juts  out  from  the  cliff,  and-ia 
abont  30  feet  above  the  bottom,  on  the  edge  of  a  slope  of  loose  rock 
which  extends  some  distance  above  it.  At  the  top  of  the  tains,  ov«r 
200  feet  above,  there  is  another  ruin,  which  was  probably  only  an  ont- 
look,  as  no  trace  of  a  kiva  can  be  found,  and  it  is  possible  that  the  lower 
site  was  connected  with  and  formed  part  of  the  upper  one.  The  lower  site 
contained  a  circular  kiva,  only  a  small  portion  of  which  now  remains, 
and  the  ground  is  covered  with  blocks  of  rock  which  roust  have  fallen 
since  the  walls  were  built.  They  appear  to  have  fallen  quite  recently. 
It  can  stilt  be  seen  that  the  kiva  had  an  interior  bench,  and  that  there 
was  a  room,  or  perhaps  room.-*,  between  it  and  the  back  of  the  cove; 
bnt  beyond  this  nothing  can  now  be  made  out. 
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There  are  many  favorable  stt«a  in  the  branch  canyon^  but  not  many 
of  them  are  occtipied,  possibly  beciiaso  in  the  upper  parts  of  these  can- 
yons the  bottom  land  ia  of  small  area  and  is  sometimes  rough,  being 
composed  of  numeroas  small  hil- 
locks. The  flat  bottom  lands  of 
the  canyon  proper  are  much  easier 
to  cultivate,  but  the  sites  in  the 
side  canyons  offered  much  Itetter 
fi»!ilities  for  defense.  Figure  41 
shows  the  plan  of  a  roin  which 
occurs  at  the  point  marked  Cd  on 
the  map,  on  the  western  side  of 
a  branch  canyon  through  which  passes  the  trail  to  Fort  Defiance.  It  ia 
situated  in  a  shallow  cove  at  the  top  of  the  talus  and  overlooks  an 
extensive  area  of  flue  bottom  laud  below  it.  At  the  eastern  end  there  is 
a  single  room  about  10  feet  long;  its  front  wall  extends  up  to  the  over- 
hanging rock,  which  forms  the  roof  of  the  room.  A  small  cist  has  been 
built  against  it  on  the  west. 

About  CO  feet  west,  on  the  f^ame  ledge,  there  are  remains  of  other 
TOoma  which  rested  i>robab]yon  the  talus.    Several  rooms  can  bo  made 
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Fin.  41— Ruin  Xo.  em.  In  ■  bruch  ruyon. 

out,  but  only  one  shows  staudiug  walls.  This  is  on  the  western  end, 
and  the  walls  are  now  about  5  feet  high.  Fonr  feet  from  the  top  of  the 
wall  there  is  a  clear  line  of  demarcation  extending  horizontally  across 
it.  Below  this  line  the  masonrj' consists  of  large  flat  slabs  of  rock  laid 
in  mud  mortar,  which  was  used  nearly  dry  and  stuffed  into  the  cracks 
to  some  extent.  Above  the  line  the  .stones  were  carefully  selected  and 
the  work  was  well  done,  the  whole  being  finished  by  a  thin  coat  of 
plaster.  There  ia  no  opening  in  the  lower  part,  but  in  the  upi>er  part 
there  is  a  neatly  flnislied  door- 
way 3  feet  high  and  slightly 
tapering.  The  bottom  of  this 
opening  extends  2  inches  below 
the  line,  and  the  lintel  is  com- 
posed of  a  large  slab  of  stone  a 
trifle  wider  than  the  thickness 
of  the  wall,  but  fitte<I  flnsh  on 
the  outside. 

On   a  bench  abont  100  feet  iiu«ri". 

higher  than  the  ruin  described  there  are  two  small  rooms,  extending 
up  to  the  overhanging  rock  above  them.  These  rooms,  which  may  be 
of  Navaho  origin,  were  leuched  by  means  of  a  narrow  ledge  extending 
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from  the  top  of  a  slojie  of  loose  rock  and  debris  about  3(10  yards  to  the 
sonthward,  or  up  the  cauyon. 

Figure  42  is  a  ground  plan  of  a  small  rain  iu  Del  Muerto  in  which 
the  usual  preponderance  of  rectaagalar  rooms  is  illnstrated.  The  site 
■was  restricted,  but  there  is  an  apparent  attempt  to  carry  out  the  nsnal 
arrangement  of  a  row  of  rooms  against  the  cliff,  with  a  klva  in  front. 


Probably  only  three  of  tlie  rooms  shown  were  used  as  habitations  The 
plan  of  the  kiva,  which  occurs  in  the  center,  was  somewhat  marred  by 
a  large  bowlder,  which  must  have  i)rojected  into  it,  but  apparently  no 
attempt  was  made  to  dress  off  the  projecting  point. 

Figure  43  is  the  ])lun  of  a  ruin  located  on  a  more  open  site.    Only  a 
few  walls  now  remain,  but  there  is  no  doubt  that  'at  one  time  more  of 


the  site  was  covered  than  now  ai)pears.    There  are  remains  of  two, 
and  perhaps  of  three,  circular  kivas. 

Figure  44  shows  a  ruin  in  which  the  plan  is  somewhat  more  elabo- 
rated. There  are  remaius  of  several  well-defined  rooms,  and  two  kivas 
are  still  fairly  well  preserved.  The  ledge  is  narrow  and  the  rooms  are 
stretched  along  it,  with  kivas  at  either  eud.    That  ou  the  east  was 
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bCDcbed  Dearly  all  arouDd  its  interior,  and  the  outside  inclosing  vail, 
on  tbe  east,  apparently  follows  the  curve.  An  example  in  vltich  this 
feature  oceura  lias  been  mentioned  above  {page  138).  It  ia  very  rare, 
but  in  this  case  the  evidence  is  clearer  than  in  the  one  previously 
described.  The  western  kiva^  somewhat  smaller  than  the  other,  was 
also  benched,  and  had  an  exterior  shaft,  like  those  mentioned  above  and 
later  described  at  length. 

Figure  45  is  a  plan  of  a  small  ruin  of  the  same  type,  which  occurs 
in  the  middle  region  of  Be  Chelly.  It  occupies  the  site  marked  31 
on  the  map,  and  is  situated  in  a  niche  in  a  deep  cove,  where  the  out- 
look is  almost  completely  obscured  by  a  large  sand  dnue  in  front  of 
it.  It  comprised  one  circular  kiva  and  four  rectangular  rooms,  but, 
contrary  to  the  usual  result,  the  latter  are  fairly  well  preserved,  while 
the  former  is  almost  completely  obliterated.  This  may  be  due  to  the 
use  of  the  rectangular  rooms  as  aitea  for  Navaho  burial  cista,  of 
which  there  are  no  fewer  than  six  here,  and  possibly  the  kiva  walla 
furnished  the  neceaaary  building  material  for  the  construction  of  the 
cists.    The  old  moaonry  ia  of  good  quality,  the  outside  wall  being 


formed  of  selected  stones  of  medium  size,  well  laid  and  carefully 
chinked.  Most  of  the  walls  were  plastered  iuaide.  In  a  cleft  in  the 
rock  to  the  right  of  this  ruin  there  is  ii  kind  of  cave,  with  foot-holes 
leading  up  the  rock  to  it,  and  quite  difficult  of  access.  It  formerly 
may  have  been  uaed  for  atorage,  but  at  preaent  contains  only  some 
remains  of  Savaho  burials. 

IV— CLIFF  OUTLOOKS  OR  FARMING  SHELTERS 

Huins  comprised  in  tlie  claaa  of  cliff  outlooka,  or  farming  ahelters, 
are  by  far  the  most  numerous  in  the  canyon.  They  were  located  on 
various  kinds  of  aitea,  but  always  with  reference  to  some  area  of  culti- 
vable laud  which  they  overlooked,  and  seldom,  if  ever,  was  the  site 
selected  under  the  influence  of  the  defensive  motive.  It  is  not  to  be 
understood  that  anch  motive  was  wholly  absent;  it  may  have  been 
present  in  some  eases,  but  the  dominating  motive  was  always  conven- 
ience to  some  adjacent  area  of  cultivable  laud. 
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The  separation  of  this  class  of  ruins  from  the  preceding  viuage  ruins, 
vtailfl  clear  and  definite  enough  in  the  main,  is  far  from  absolute.  The 
sole  criterion  we  have  is  the  presence  or  absence  of  the  kiva,  as  the 
Bites  occupied  are  essentially  the  same ;  bnt  this  test  is  in  a  general  way 
sufficient.  It  is  possible  that  in  certain  cases  the  kiva  ia  so  far  oblit4.T- 
ated  as  to  be  no  longer  distingnishabJe,  bnt  the  number  of  cases  in 
wbtL'h  this  might  have  occurred  is  comparatively  small.  The  kivas,  as 
a  rule,  were  more  solidly  constructed  than  tlie  other  rooms,  and,  as  the 
preceding  grouud  plans  show,  sometimes  survived  when  the  rectangu- 
lar rooms  connected  with  them  have  entirely  disappeared. 


a.  40 — Graqod  pUi 


Figure  46  is  the  plan  of  an  outlook  in  the  same  cove  as  the  last 
example  of  village  ruin  illustrated,  and  only  200  or  300  yards  south  of 
it.  It  may  have  been  couuected  with  that  ruin,  but  could  not  in  itself 
have  been  a  village,  as  there  are  no  traces  of  a  kiva  on  the  site,  and 
hiu'dly  room  enough  for  one  on  the  bench  proper.  At  the  extreme 
northern  end  there  are  traces  of  walls  on  the  rocks  at  a  lower  level. 


Fio.  4T-Flan  of  k  cliff  uuUook. 

The  walls  which  were  at  right'angles  to  tlie  cliff  were  not  carried 
back  to  it  after  the  usual  manner,  but  stopped  about  3  feet  from  it,  and 
the  rooms  were  closed  by  a  back  wall  rnnniug  parallel  to  the  cliff,  and 
about  3  feet  from  it.  This  wall  rises  to  a  height  of  about  4  feet  before 
it  meets  the  overhanging  clift',  and  conseqaeutly  there  is  a  long  narrow 
passageway,  about  3  feet  high  and  3  feet  wide  on  the  bottom,  between 
it  and  the  clifl'.     A  small  man  might  wriggle  through,  but  with  difficulty. 
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The  rain  comuiiiiid!)  a  fiue  outlook  over  tbe  cove.  The  inaBonry  \a 
good,  being  com^Mjsed  of  selected  stone  well  ehmked  with  small  spalls, 
and  sometime!)  with  bits  of  clay  prest<ed  in  with  the  fingers. 

Figure  47  shows  a  rain  located  at  the  ]>oint  marked  37  on  tbe  map. 
There  is  a  high  slope  of  talus  here,  tbe  top  of  which  is  flat  and  of 
considerable  area.  ■■ 

The  ruin  is  invisible  from  below  in  its  present  condition,  but  tbe 
site  commands  a  fine  oatlook  over  several  cousiderable  areas  of  bottom 
land.  The  walls  are  now  much  obliterated  and  worked  over  by  the 
itfavaho,  but  the  remains  are  scattered  over  quite  au  extensive  area 
and  may  have  been  at  one  time  an  extensive  settlement;  however,  no 
traces  of  a  kiva  van  now  be  seen.  Marks  on  the  cliff  show  that  some 
of  the  houses  bad  been  three  stories  high.  Some  places  on  the  cliff, 
which  were  apparently  back-walls  of  rooms,  were  plastered  and  coated 
with  white,  and  there  are  many  pictographs  on  the  rock.  The  masonry 
is  of  fair  qnality,  but  the  stones  were  laid  with  more  mortar  than  usual. 

Figure  48  is  a  ground  plan  of  a  ruin  which  occurs  at  the  point 
marked  46  ou  the  map.    It  is  situated  in  a  cove  in  the  rock  at  the  top  of 


the  talus,  300  or  400  feet  above  tbe  bottom,  and  immediately  above  the 
rectangular  single  room  described  and  illustrated  on  page  151.  It  com- 
mands an  extensive  outlook  over  the  bottom  lands  ou  both  sides  of  tbe 
canyon  and  above.  The  cove  is  about  40  feet  deep,  and,  though  so  high 
up,  has  been  used  as  a  sheep  close,  and  doubtless  some  of  the  walls 
have  been  covered  up.  Four  rooms  are  still  standing  in  two  little 
clusters  of  two  rooms  each.  Tbe  walls  of  the  rooms  on  the  west  are 
composed  of  large  stones  laid  ia  plenty  of  mud  mortar  and  plastered 
inside  and  out;  those  of  the  eastern  portion  were  built  of  small  stones, 
chinked  but  not  plastered.  One  of  the  rooms  is  blackened  by  smoke 
in  the  corner  only,  as  though  there  had  been  some  chimney  structure 
here,  which  snbse(|ueiitly  had  fallen  away.  The  cliff  walls  back  of  the 
eastern  part  are  heavily  smoke-blackened ;  back  of  the  western  portion 
there  are  no  stains.  There  is  now  no  trace  of  a  circular  kiva,  but  there 
is  a  heavy  deposit  of  sheep  dung  on  the  ground  which  might  cover  up 
such  traces  if  they  existed.  This  site  commands  one  of  the  best  out 
looks  in  the  canyon,  but  access,  while  not  very  difficult,  is  inconvenient 
on  account  of  the  great  height  above  the  1>o(totn. 
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Figure  49  bUowb  a  common  type  of  I'oin  in  tliis  class.  The  orii^iial 
structure  appears  to  have  contaiued  oae  or  two  good  rooms,  which  hy 
sabseqaent  additions  have  been  divided  into  several.  These  later 
additions  m^y  have  been  made  by  the  Navabo,  who  ased  the  building 
material  on  the  ground;  at  any  rate  the  structure  is  now  merely  a 
clnster  of  storage  cists. 

One  of  the  most  extensive  ruins  of  the  cliff-outlook  type  aitnated  iu 
Canyon  del  Moerto  is  shown  in  fignre  50.    The  plan  shows  at  least  eight 


rooms  stretched  along  the  cliff  at  ttie  top  of  the  talus.  Figure  51  shows 
five  rooms  arranged  in  a  cluster.  One  of  these  is  still  complete,  the 
walls  extending  to  the  overhanging  rock  above  which  formed  the  roof. 
It  will  be  noticed  that  the  front  room  was  set  back  far  enough  to  allow 
access  to  the  central  room  through  a  doorway  in  the  corner.  This  was 
a  convenience,  rather  than  a  necessity,  for  many  of  the  rooms  iu  ruins 
'  of  this  class  were  entered  only  through  other  rooms  or  through  the  roof, 
and  a  direct  opening  to  the  outer  air  was  not  considered  a  necessity; 


probably  because  these  rooms  in  the  cliff,  which  have  been  termed  out- 
looks, were  not  iu  any  sense  watch  towers,  but  rather  places  of  abode 
during  the  harvest  season,  where  the  workers  iu  the  field  lived  when 
not  actually  employed  in  labor,  and  where  the  fields  under  cultivation 
could  always  be  kept  iu  view — an  arrangement  quite  as  necessary  and 
quite  as  extensively  practiced  now  as  it  was  formerly. 

Figure  53  shows  a  cluster  of  rOoms  in  the  little  canyon  called  Tseoni-, 
tsosi.    This  is  another  Ca-sa  Blauca,  or  White  House,  and,  oddly  enough, 
16  ETH 10 
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it  resembles  its  uamesake  in  De  Clielly,  not  ouly  iu  the  coat  of  white- 
wash applied  to  the  frontof  the  main  room,  hut  in  having  a  subordinate 

room  to  the  left,  over 
whi(;h  the  wash  ex- 
tends, and  in  the 
character  of  the  site 
it  occupies.  The 
principal  part  of  the 
structure  was  built 
iu  a  cave,  18  or  20 
feet  from  the  ground, 
across  the  front  of 
which  walls  extended 
as  in  the  other  Gasa  Blanca,  and,  like  that  rain,  tliere  are  also  some 
ruins  at  the  foot  of  the  cliff,  on  the  Hat.  Figure  S3  is  a  ground  plan. 
The  resemblance  to  the  other  Casa  Blanca,  however,  goes  no  further. 
The  ruin  here  illustrated  represents  a  very  small  settlement,  hardly 
more  than  half  a  dozen  rooms  in  all,  and  there  is  no  trace  of  a  circular 
kiva,  or  other  evidence  of  permanent  habitation.  It  is  possible  that 
the  space  between  the  edge  of  the  door  of  the  cave  above  and  the 
whitened  house  back  of  it  was  occupied  by  some  eort  of  structure,  but 
no  evidence  now  remains  which  would  warrant  such  a  hypothesis,  except 
that  the  door  of  the  white  house  is  now  about  i  feet  above  the  ground. 
The  cave  is  ouly  40  feet  long  and  a  little  over  10  feet  deep,  and  there  is 
not  room  on  the  Hoor  for  more  than  three  or  four  rooms,  in  addition  to 


Fici.  S2— While  Hodw  mln  Id  TsaonlUoai  cufon. 

those  shown  on  the  plan.  The  room  on  the  right  still  preserves  its  roof 
intact,  showing  the  typical  pueblo  roof  construction.  It  has  a  well-pre- 
served doorway,and  three  other  openings  may  be  seen  in  the  main  room. 
Apparently  some  effort  at  ornament.ition  was  made  here.  The  white- 
wash was  not  applied  to  the  fronts  of  the  two  back  rooms  so  as  to  cover 
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oil  of  them,  bat  iu  a  broad  belt,  leaviog  the  nataral  yellowish-gray 
colnr  of  tlie  plastering  in  a  narrow  band  above  and  a  broad  band  below 
it.  Moreover,  the  principal  opening  of  the  larger  room  was  specially 
treated ;  in  the  application  of  the  whitewash  a  narrow  border  or  frame  of 
the  natural  color  was  left  sarroanding  it.    The  attempt  to  apply  deco- 


FlQ,  ft3— Ground  plu  of  k  ruin  Iu  Tiieanltiiwl  cmjoa. 

ration  not  utilitarian  in  character  is  rare  among  the  ruins  here.  It 
implies  either  a  lat«  period  in  the  occupancy  of  this  region,  or  an  occu- 
pancy of  the  site  by  a  people  who  had  practiced  this  method  of  honse- 
bnilding  longer  or  under  more  favorable  conditions  than  the  others. 


r^ios.  mro/rrt/ naar 
Tia.  H— PUd  oI  roomi  igiinul  ■  oonTei  cliff. 

Figure  54  shows  an  arrangement  of  rooms  along  a  narrow  ledge 
at  the  top  of  the  tains,  where  the  clifTwall  is  not  coved  or  concave,  but 
couvex.  Some  of  these  little  rooms  may  have  been  used  only  for  stor- 
age, but  others  were  nndoubtedly  habitations.     Figure  55  shows  an 


Fio,  GS— Small  ruin  vllh  carrsd  vail, 

example  in  which  the  back  wall  is  curved,  as  though  it  was  eitiier  built 
over  an  old  kiva  or  an  attempt  was  made  to  convert  a  rectaugalar  room 
Into  a  kiva.  There  were  originally  three  rooms  in  the  cluster,  only  one 
of  which  remains,  bnt  that  one  is  of  unusual  size,  measuring  about  15 
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by  10  feet.  If  the  room  was  nsed  solely  aa  a  habitation,  tbere  was  no 
necessity  for  the  back  wall,  as  the  side  walls  contlQue  back  to  the  cliff. 
Including  the  little  cove  on  the  left,  there  are  seven  ^avabo  burial 
places  on  this  site. 

Plate  Lill  shows  an  outlook  i»  the  lower  part  of  De  Chelly,  at  the 
point  marked  6  on  the  map.    The  lower  part  of  the  cliff  here  dares 

out  slightly,  form- 
ing a  sharp  slope; 
where  it  meets  the 
vertical  rock  there 
is  a  small  bench  on 
^  which  the  ruin  is 
situated.  It  is  ap- 
parently inaccessi- 
ble, but  close  examination  shows  a  long  series  of  hand  and  foot  holes 
extending  up  a  cleft  iu  the  rock,  and  forming  an  easy  ascent.  The 
site  commands  a  good  oatlook  over  the  bottom  lands. 

The  ruin  consists  of  three  rectangular  rooms  arranged  side  by  side 
against  the  cliff,  and  a  kind  of  curved  addition  on  the  east.  Figure  56 
is  a  ground  plan.  The  walls  are  still  standing  from  a  fiiot  to  4  feet 
high,  and  produce  the  impression 'of  being  unfinished;  although  care- 
folly  chinked,  they  were  neither  plastered  nor  rubbed  dowu.  The  two 
western  rooms  were  built  first,  and  the  eastern  wall  extends  through  the 
front.  East  of  these  rooms  there  is  a  small  rectangular  chamber,  and 
east  of  this  again  a  low  curved  wall  forming  a  httle  chamber  or  cist  of 
irregular  form  (not  shown  in  the  plan).  The  front  wall  was  extended 
beyond  this  and  brought  iu  again  to  the  cliff  on  a  curve,  forming  another 
small  cist  of  irregular  shape.  This  and  the  little  chamber  west  of  it 
were  doubtless  used  for  storage.  They  resemble  in  plan  Navaho  cists, 
but  the  masonry,  which  is  exactly  like  the  other  walls  here,  will  not 
permit  the  hypothesis  of  Savaho  construction.  Except  for  some  slight 
traces  iu  the  northwest  corner  of  the  west  room,  tbere  are  no  smoke 
stains  about,  nor  are  there  any  picto- 
graphs  on  the  cliff  walls.  The  western 
room  was  pierced  by  a  window  open- 
ing which  was  subsequently  filled  up, 
possibly  by  the  Navaho,  who  have  five 
burial  cists  here. 

Figure  57  is  the  plan  of  a  small  out- 
look which  occurs  at  the  iwint  marked  Canyon  do  ciieuy. 
14  on  the  majt.  Ojiposite  the  mouth  of  Del  Muerto  there  is  an  ele- 
vated rocky  area  of  considerable  extent,  perhaps  50  feet  above  the 
bottom,  but  shelving  off  around  the  edges.  Near  the  cliff  this  is  cov- 
ered by  sand  dune.s  and  piles  of  broken  rock;  farther  out  tbere  is  a 
more  level  area  covered  thinly  with  sand  and  soil,  and  here  there  is 
a  large  ruin  of  the  old  obliterated  type  already  described  (page  93). 
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Kear  the  edges  the  rock  becomes  bare  agaiu,  and  is  20  to  30  feet  high, 
desceudiDg  sheer  or  with  an  overhang  to  the  bottoioN  or  to  tbe  stream 
bed.  On  the  western  side,  facing  north,  the  ruin  illuBlrated  occais. 
It  is  a  mere  cabby  hole,  and  was  evidently  located  for  tbe  area  of  col- 
tivable  land  which  lies  before  it,  and  which  it  almoNt  completely  com- 
mands. The  cavity  is  about  12  feet  above  the  gri>mid  and  appears  to 
have  been  divided  by  cross 
walls  into  three  rooms,  two 
of  which  were  quite  smull. 
The  back  room  was  small, 
dark,  and  not  large  enough 
to  contain  a  human  body  un- 
less it  was  carefully  packed 
in,  and  at  various  points  along 
the  back  wall  there  are  seeps 
of  water.  The  interior  of  the 
little  room  was  very  wet  and 
moldy  at  tbe  time  vbeii  it 
was  examined,  in  winter,  but 
in  the  summer  time  is  prob- 
ably dry  enough. 

The  masonrj-  is  fair  and  fio  5s-h«i.i,.i  |.Ub  of  .m.i<mk»  ii. « ciftt. 

the  surface  is  finished  with  plaster.  Tbe  open  space  in  front  of  th? 
small  back  room  and  tbe  outer  wall  of  the  room  itself  are  much  black- 
enefl  by  smoke,  as  though  tbe  inhabitant  lived  here  and  used  the  small 
room  only  to  store  bis  utensils  and  implements.  A  small  room  on  the 
east  must  have  been  used  for  a  similar  purpose.  Both  of  these  rooms 
were  entered  through  narrow  doorways  oi>ening  on  the  principal  space. 
Tbe  site  is  an  ideal  one  for  a  lookout,  bat  not  well  suited  for  a  habita- 
tion.   Plate  LIT  shows  its  character. 

Cliff  outlooks  are  often  found  on  sites  whose  restricted  areas  pre. 
elude  all  iiossibility  that  they  formed  parts  of  larger  settlements  since 
obliterated.    The  ruin  just  described  is  an  example.    Another  instance 


which  occurs  in  Del  Muerto  is  shown  in  figure  o8.  Here  a  deep  cleft 
in  tbe  rock  was  partly  occupied  by  two  or  three  rooms.  There  was 
room  for  more,  but  apparently  no  more  were  built.  There  was  not 
room,  however,  for  even  a  small  village.  There  are  several  other 
examples  in  the  canyon  almost  identical  with  these,  but  this  type  is 
not  nearly  so  abundant  as  the  succeeding.    Figure  50  is  a  plan  of  a 
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min  near  the  month  of  DvH  Mnerto.  It  waa  a  single  room,  situated  on 
a  ledge  perhaps  30  or  40  feet  above  the  bottom  land  which  it  overlooked 

and  of  easy  ac- 
cess. This  is  the 
most  common 
type  of  oatlook  or 
cliff  ruin,  and  it 
might  almost  be 
said  that  they 
Dumber  han- 
dreds,  sometimes 
conslBting  of  one 
room  alone,  some- 
times of   two _ or 

Fio.  «-Thn*room  >atli»k  to  Cu.,™  d.l  Monte.  g^g^  ^^^^       ^he 

general  appearance  of  these  outlooks  is  shown  in  figure  60,  which 
shows  an  example  containing  three  rooms.  i 

Figure  61  is  a  ground  plan  of  an  example  containing  two  rooms, 
which  occurs  below  the  large  min  described  before  (No.  31,  page  119), 
and  figure  62  shows  an  example  with  one  room,  obscured  and  built  over 
with  Navaho  cists.  This  site  is  located  in  the  upper  part  of  the  canyon, 
on  top  of  the  talus, 
about  100  feet 
above  the  stream, 
and  commands  an 
outlook  over  sev- 
eral areasof  bottom 
land  on  both  sides. 
The  walls  are  built  i 
about  10  feet  high,  ^'o-  »i-pi«»  «'  •  two-™.™  oi.ii«k, 

and  are  composed  of  medium-size  stones  laid  in  courses  and  carefully 
chinked  with  small  spalls.  The  southwestern  comer  of  the  room  is 
broken  down,  but  the  eastern  wall  is  still  standing,  and  shows  a  well- 
finished  opening  on  that  side.  There  are  several  Navaho  burial  cists 
on  this  site. 

Figure  63  is  the  plan  of  a  type  of  ruin  which  in  rather  anomalous  in 


Plan  of  ODtlook  aud  bnrUl  rl 


the  canyon.    It  occurs  at  the  point  marked  45  on  the  map,  and  occu- 
pies a  small   flat  area  almost  on  top  of  the  talus  300  feet  or  more 


d  by  Google 


doyGoc^le 


doy  Google 


SINOLE-BOOM   OUTLOOKS 


151 


above  tbe  Btream  bed.    It  is  just  belov  the  raiu  described  and  illus- 
trated on  page  144  (figure  4S),  and  bardly  20  feet  distant  from  it,  and 
yet  it  does  not  appear  to  have  been  con- 
nected with  it.    It  consists  of  a  single  large 
room,  20  feet  long  by  11^  feet  wide  ontside, 
and  the  site  commands  an  extensive  pros*  : 
pect  over  bottom  lands  on  both  sides  of  the  ' 
canyon,  and  above,  bat  the  only  opening  in 
tbe  wall  on  tbat  side  is  a  little  peephole  6 
inches  square  and  2  feet  from  tbe  ground. 
This  is  sufficient,  however,  to  command  nearly   va.  as-Piui  of  n 
the  whole  oatlook.    There  is  a  doorway  on  '*"■ '"' 

the  eastern  side,  one  side  of  which,  fairly  well  finished,  remains.  There 
was  apparently  no  other  opening,  unless  one  existed  on  the  western 
side,  where,  in  the  center,  the  wall  is  broken  down  to  within  2  feet  of 
the  ground.  Along  the  western  side  of  the  room,  at  the  present  ground 
snr&ce,  there  are  remains  of  a  bench  about  a  foot  wide;  the  eastern 
side  is  covered  above  this  level. 

Tbe  masonry  is  very  rough  and  chinked  only  with  large  stones.  The 
interior  is  ronghty  plastered  in  places,  and  small  pieces  of  stone  are 
stuck  on  flat.    The  comers  are  rounded.    Externally  the  masonry  has 


^\-^ 


TlO-  <U —  Rectutgolar  alngle  roorn. 


the  appearance  of  stones  hiid  without  mortar,  like  a  ^avabo  stone 
corral,  and  were  it  not  for  the  occurrence  of  other  similar  remains,  it 
might  be  regarded  as  of  Xavabo  or  white  man's  construction,  as  the  size, 
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Bite,  plan,  and  masonry  are  all  anomalnaa  Figure  64  sbows  an  example, 
Lowever,  closely  resembling  ttie  one  described  in  tbese  features,  and 
flgnre  65  shows  another.  Altogether  there  are  four  or  five  examples, 
distribated  over  a  considerable  area. 

Somewhat  similar  vail  remains  ore  seen  in  places  on  the  canyon 
bottom,  where  they  are  always  of  modem  Navaho  origin,  and  it  is 
quite  possible  that  the  niinn  above  mentioned  should  be  placed  in  the 
same  category.  It  will  be  noticed  that  in  the  plan  the  doorway  or 
entrance  opening  is  on  the  eastern  side— an  invariable  requirement  of 
Kavaho  house  constructions;  but  it  isonly  within  recent  times  that  the 
Navaho  hare  constructed  permanent,  rectangular  abodes,  and  even 
now  such  houses  are  rarely  built.  It  is  difficult  to  understand,  more- 
over, why  recourse  should  be  had  to  such  inconvenient  sites,  if  the 
structures  are  of  Xavaho  origin,  as  these  Indians  always  locate  their 
hogans  on  the  bottom  lands,  or  on  some  slight  rise  overlooking  them. 

Distributed  througboat  the  canyons,  wherever  a  favorable  situation 
conid  be  found,  there  are  a  great  number  of  sites  resembling  those  of 


the  cliGf  outlooks,  but  showing  now  no  standing  wall.  There  is  always 
some  evidence  of  human  occupancy,  often  many  pictographs  on  the 
back  wall,  as  in  an  example  in  the  lower  part  of  the  canyon  shown  in 
plate  LT.  This  occurs  at  )>oiut  2  on  the  map,  in  a  cove  perhaps  100 
feet  across,  with  caves  on  the  northern  and  southern  sides. 

In  the  southern  cave  there  are  no  traces  of  masonry,  but  the  back  of 
the  cave  is  covered  with  hand  prints  nud  pictographs  of  deer,  as  shown 
in  the  plate.  In  the  northern  cave  there  are  traces  of  walls.  Many  of 
the  sites  do  not  show  the  faintest  trace  of  house  structures^  some  of 
tbeni  have  remains  of  storage  cists,  and  many  have  remains  of  Navaho 
burial  cists,  associated  with  pictographs  not  of  Navaho  origin.  Some 
idea  of  the  number  and  distribution  of  these  sites  may  be  obtained  from 
tbe  following  list,  wherein  the  numbers  represent  the  location  shown 
on  the  detailed  map:  2,  8,  %  11,  IS,  10,  21,  22,  23,  25,  20,  30,  38,  39,  40, 
42, 43, 53, 54, 57,  and  Ofi^in  all  21  sites  which  occur  t)etweeD  the  moutb 
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of  Do  Ghelly  and  tlie  jaaction  of  Monument  canyon,  13  miles  attove. 
Beyond  this  imint  tliey  are  rare,  as  the  areas  of  cultivable  laud  become 
searce.    A  similar  distribntion  prevails  in  Del  Maerto. 


The  character  of  the  site  occupied  by  a  rnin  is  a  very  important 
feature  where  the  response  to  the  physical  environuieDt  is  as  ready  and 
complete  aa  it  is  in  tlie  ancieut  pueblo  region.  This  feature  has  not 
received  the  attention  it  deserves,  for  it  is  more  than  probable  that  in 
the  ultimate  classification  of  ruins  that  will  some  day  be  fonnulated 
the  site  occupied  will  be  one  of  the  principal  elements  considered,  if 
not  the  most  important.  Tbe  site  is  Dot  so  important  per  se,  but  must 
be  considered  with  reference  to  tbe  specific  character  of  the  ruin  upon 
it,  ita  ground  plan,  the  character  of  other  ruins  in  tbe  vicinity  which 
may  have  been  connected  wilb  it,  and  its  topographic  environment 
Tbe  character  and  gronud  plan  of  a  cliff  ruin  would  be  so  much  out  of 
place  on  an  open  valley  site  that  it  would  immediately  attract  attention. 
The  reverse  is  eijaatly  remarkable. 

Considering  all  that  has  been  written  abont  the  cliff  ruins  as  defen- 
sive structures,  it  is  strange  how  little  direct  evidence  there  is  to  sup- 
port the  hypothesis;  how  few  examples  can  be  cited  which  show 
anytbiug  that  can  be  construed  as  the  result  of  tbe  defensive  mutive 
except  the  general  impression  produced  on  tbe  observer.  Nor,  on  tbe 
other  hand,  do  these  ruins  as  a  whole  give  any  supiiort  to  the  theory 
that  they  represent  an  intermediate  stage  in  tbe  development  of  tbe 
pueblo  people,  Some  few  may,  perhaps  those  examined  by  Mr  F,  H. 
Gushing  south  and  east  of  ZuTiido;  bat  more  than  99  per  cent  of  them 
give  more  support  to  a  theory  that  they  are  the  ultimate  development 
of  pueblo  architecture  than  to  the  other  hypotliesls,  for  they  contain 
in  themselves  evidence  of  a  knowledge  of  coustrnction  equal  and  even 
superior  to  that  shown  in  many  of  tbe  modern  pueblo  villages.  The 
only  thing  anomalous  or  distinctive  about  the  cliff  ruins,  considered 
as  an  element  of  pueblo  architecture,  is  the  character  of  site  occupied. 
If  this  were  dictated  by  the  defensive  motive,  it  would  seem  reasonable 
to  suppose  that  the  same  motive  would  have  some  direct  influence  on 
the  structures,  yet  examples  where  it  has  affecte<1  the  arrangement  of 
rooms  or  ground  plan  or  tlie  character  of  the  masonry  are  exceedingly 
rare  and  generally  doubtful. 

It  is  well  to  specify  that  in  tbe  preceding  remarks  the  term  cliff  ruin 
has  been  applied  to  small  settlements,  comprising  generally  less  than 
four  rooms,  sometimes  only  one  or  two,  and  nsually  located  on  high  and 
almost  inaccessible  sites.  These  are  comprisetl  in  class  IV  of  the  classi- 
fication here  followed.  Regular  villages  located  in  the  cliffs  or  on  top 
of  the  talus  (class  tii)  are  a  different  matter.  These  have  nothing  in 
common  with  tbe  small  ruins,  except  that  sometimes  there  is  a  similarity 
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of  site.  Doubtless  in  some  of  tbese  ruins  tlie  defensive  motive  oper- 
ated to  a  certain  extent.  In  classes  I  and  il,  however,  the  influence  of 
the  defensive  motive,  in  so  far  as  it  affected  the  character  of  site  chosen, 
is  conspicuous  by  its  absence.  As  there  is  no  evidence  that  the  cliff 
ruins  of  elass  iv  were  separate  and  distinct  from  the  other  ruins,  but 
the  contrary,  the  defensive  motive  may  be  assigned  a  very  subordinate 
place  among  the  causes  which  produced  that  phase  of  pueblo  archi- 
tecture found  in  Canyon  do  Chelly. 

An  hypothesis  as  to  the  order  in  which  sites  of  the  various  classes 
were  occupied  can  not  be  based  on  the  present  condition  of  the  ruins. 
It  is  more  tiian  likely  that  the  older  rnins  served  as  quarries  of  bnild- 
ing  material  for  succeeding  structures  erected  near  them,  and  probably 
some  of  the  cliff  ruins  themselves  served  in  this  way  for  the  erection 
of  others,  for  there  are  many  sites  from  which  the  building  stone  has 
been  almost  entirely  removed ;  yet  there  is  no  doubt  that  these  sites 
were  formerly  occupied.  The  Savaho  also  have  contributed  to  the 
destruction.  ^Notwithstanding  their  horror  of  contact  with  the  remains 
of  the  dead,  quite  a  number  of  buildings  have  been  erected  by  these 
Indians  with  material  derived  from  adjacent  ruins.  It  is  evident  that 
the  gathering  of  this  material  vould  be  a  much  lighter  task  than  to 
quarry  and  prepare  it,  no  matter  how  roughly  the  latter  might  be  done. 

In  a  study  of  some  ruins  in  the  valley  of  the  Bio  Verde,  made  a  few 
years  ago,  a  suggestion  was  made  of  the  order  in  which  rnins  of  vari- 
ous kinds  succeeded  one  another — a  sort  of  chronologic  sequence,  of 
ivhich  the  beginning  in  time  could  not  1>e  determined.  Stndies  of  the 
ruins  and  iuhabited  villages  of  the  old  province  of  Tnsayau{Moki)and 
Cibola  (Zuiii),  and  a  cursory  examination  of  ruins  on  Gila  river,  show 
that  they  all  fall  easily  into  the  same  general  order,  which  is  somewhat 
as  follows: 

1.  The  e.arliest  form  of  pueblo  house  is  doubtful.  As  a  mle,  in  most 
localities  the  earliest  forms  are  already  well  advanced.  As  it  is  now 
known  that  the  ancient  pueblo  region  was  not  inhabited  by  a  vast 
number  of  people,  but  by  a  comparatively  small  number  of  little  bands, 
each  in  constant  though  slow  movement,  this  condition  is  what  we 
would  expect  to  And.  It  is  probable  that  the  earliest  settlements  con- 
sisted of  single  houses  or  small  clusters  located  in  valleys  convenient 
to  areas  of  cultivable  land  and  on  streams  or  near  water. 

'2.  The  next  step  gives  us  villages,  generally  of  small  size,  located  on 
the  foothills  of  mesas  and  overlooking  large  areas  of  good  land  which 
were  doubtless  under  cultivation.  This  class  comprises  more  examples 
perhaps  than  any  other,  and  many  of  them  come  well  within  the  historic 
period,  such  as  six  of  the  seven  villages  of  Tnsayan  at  the  time  of  the 
Spanish  conquest  in  1540,  all  of  the  Cibolan  villages  of  the  same  dat«, 
and  some  of  the  Bio  Grande  pueblos  of  that  time. 

3,  In  some  localities,  though  not  in  all,  the  small  villages  were  at  a 
later  period  moved  to  higher  and  more  inaccessible  sites.  This  change 
has  taken  place  iu  Tusayan  within  the  historic  period,  and  in  fact  was 
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not  wholly  completed  even  fitly  years  apo.  Tbe  pueblo  of  Acoma  was 
in  this  Btago  at  the  time  of  the  conquest,  and  has  remained  so  to  the 
present  day.  Ab  a  mlo  each  of  the  small  villages  preserved  its  inde- 
pendence, but  in  some  cases  they  combined  together  to  occupy  together 
a  high  defensive  site.     Such  combinatioa  is,  however,  unusual. 

4.  The  final  stage  in  the  development  of  pueblo  architecture  is  the 
large,  many-storied,  or  beehive  village,  located  generally  in  the  midst 
of  broad  valleys,  depending  on  its  size  and  population  for  defense,  and 
usually  adjacent  to  some  stream.  In  this  c1iis.s  of  stmcture  the  defen- 
sive motive,  in  so  far  aa  it  affected  the  choosing  of  the  site,  entirely 
disappears.  The  largest  existing  pueblo,  Zufli,  made  this  step  early  in 
the  eighteenth  century;  tlie  next  largest,  Taos,  was  probably  in  this 
stage  in  1540,  and  has  remained  so  since.  Iti  some  cases  ruins  on  foot- 
hill sites  (2)  have  mergetl  directly  into  many-storied  pueblos  on  open 
sites  (4),  without  passiug  through  an  intermediate  stage. 

There  is  another  step  in  the  process  of  development  which  is  now 
being  taken  by  many  pueblos,  wliicli,  although  an  advance  from  the 
industrial  point  of  view,  Is  to  the  student  of  architecture  degeneration. 
This  consists  of  a  return  to  single  houses  located  in  the  valleys  aud  on 
the  bottom  lands  wherever  convenience  to  the  fields  under  cultivation 
re<iuired.  This  movement  is  hardly  twenty  years  old,  but  is  proceeding 
at  a  steadily  accelerating  pace,  and  its  ultimate  result  is  the  complete 
destruction  of  pueblo  architecture.,  Whatever  we  wish  to  know  of  this 
phase  of  Indian  culture  must  be  learned  now,  for  two  generations  hence 
probably  nothing  will  remain  of  it. 

This  hasty  sketch  will  illustrate  some  of  tbe  difHcnlties  that  lie  in 
the  way  of  a  complete  classification  of  tbe  ruius  of  the  pueblo  country. 
It  is  impossible  to  arrange  tbem  in  cbrooologio  sequence,  because  they 
are  the  product  of  different  tribes  who  at  dtfi'erent  times  came  under 
tbe  infiuence  of  analogous  causes,  and  results  were  produced  which 
are  similar  in  themselves  bat  different  in  time.  It  is  believed,  however, 
that  the  classification  suggested  exhibits  a  cultural  Be4]ueDce  and  prob- 
ably within  each  tribe  a  chronologic  order. 

lu  this  classification  no  mention  has  been  made  of  the  cliff  and  cave 
ruins.  These  structures  belong  partly  to  class  iir,  villages  on  defeusive 
sites,  and  partly  to  a  subclass  which  pertained  to  a  certain  extent  to 
all  the  others.  In  the  early  stages  of  pueblo  architecture  the  people 
lived  directly  on  the  land  they  tilled.  Later  the  villages  were  located 
on  low  foothills  overlooking  the  land,  but  in  this  stage  some  of  the  vil- 
lages bad  already  attained  considerable  size  and  the  lands  overlooked 
by  tbem  were  not  sufficient  for  their  needs.  As  a  consequence  some  of 
the  inhabitants  bad  to  work  fields  at  a  distance  from  the  borne  village, 
and  as  a  matter  of  convenience  small  temporary  shelters  were  erected  _ 
near  by.  In  a  still  later  stage,  when  tbe  villages  were  removed  to 
higher  and  more  easily  defended  sites,  the  number  of  farming  shelters 
must  have  largely  increased,  as  suitable  sites  which  also  .commanded 
large  areas  of  good  land  could  not  often  be  found.    At  a  still  later 
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stage,  vhen  tbe  iiihabitaute  of  a  number  of  small  villages  combined  to 
form  one  large  ooe,  tLis  dilBciilty  was  iacreased  still  more,  and  it  is 
probable  that  in  thiu  stage  the  coD^traction  of  outlying  farming  settle- 
ments attained  its  maximum  development.  Often  ^rholo  villages  of 
considerable  size,  sometimes  many  miles  from  the  home  paeblo,  vrere 
nothingmore  than  farming  shelters.  These  villages,  like  the  single-room 
shelters,  wem  occupied  only  during  the  farming  senson;  in  the  winter 
the  inhabitants  abandoned  them  completely  and  retired  to  the  borne 
village. 

^me  farming  villages,  such  as  those  described  above,  are  still  la 
use  among  the  pueblos.  The  little  ^'illagc  of  Moen-Kapi,  attached  to 
Oraibi,  but  75  miles  distant  from  it,  is  an  example.  There  are  also 
no  fewer  than  three  villages  in  the  Zufii  country  of  the  same  class. 
Nutria,  Pescado,  and  Ojo  Caliente  are  summer  villages  of  the  ZnCi, 
although  distant  from  that  pueblo  from  lo  to  23  miles.  It  is  significant 
that  none  of  these  subordinate  villages  ])osseBS  a  kiva.  It  is  believed 
that  tbe  cliff  ruins  and  cavatc  lodges,  which  are  merely  variants  of 
each  other  due  to  geological  conditions,  were  simply  farming  shelters 
of  another  type,  produced  by  a  certain  topographic  euviroument. 

Tbe  importance  which  it  is  believed  should  attach  to  the  site  on 
which  a  ruin  is  found  will  be  apparent  from  tbe  above.    It  was  cer- 
tainly a  prominent  element  in  the  De  Cbelly  group.     A  study  of  the 
detailed  map  here  published  will  illustrate  bow  completely  tbe  neces- 
sity for  proximity  to  an  area  of  cultivable  land  has  dominated  the 
location  of  the  settlements,  large  and  small;  and  a  visit  to  the  place 
itself  would  show  bow  little  influence  the  defensive  motive  has  exer- 
cised.   Near  the  mouth  of  tbe  canyon,  where  cultivable  areas  of  laud 
are  not  many,  there  are  few  ruins,  but  those  which  do  occur  over- 
look such  lands.     In  the  middle  portion,  where  good  lands  are  most 
abundant,  ruins  also  are  most  abundant;  while  above  this,  as  the  rocky 
talus  develops  more  and  more,  the  ruins  become  fewer  and  fewer;  and 
in  the  upper  parts  of  the  canyon,  beyond  the  area  shown  on  the  map, 
they  are  located  at  wide  distances  apart,  corresponding  to  little  areas  of 
good  land  so  lo<^ated.    Xot  all  of  the  available  land  was  utilized,  and 
only  a  small  percentageof  the  available  sites  were  built  upon.    Between 
the  mouth  of  DeChelly  and  the  junction  of  M(mument  canyon,  13  miles 
above,  there  are  seventy-one  ruins.    A  fair  idea  of  their  dlstribntion 
may  be  obtained  from  a  study  of  the  detailed  map  (plate  XLltl),  in 
conjunction  with  tbe  following  figures: 
I.  Old  rillages  on  opeu  sites  orcur  at  the  points  marked  12, 11,  52,  ITa,  66,  60,  6), 
anil  67 ;  iit  all,  uine  sites ;  principally  iu  the  npper  port  of  the  canjon. 
II.  Home  villages  od  bottom  lamia,  located  vithont  reference  to  defense,  occupy 
sites  S,  i,  17,  -JO,  28,  48,  and  51 ;  in  all,  seven  sites.     Probably  there  are  many 
more  ruins  of  this  class  and  the  preceding,  now  so  for  obliterated  as  to  be  over- 
looked or  indistinguishable. 
Ill,  Home  villages  on  defensive  sites  occur  at  the  points  inalked  5,  10,  13,  15,  16,  27, 
31, 32, 31, 36,  37, 40, 44, 47, 59, 62,  anil  66;  in  all,  seventeen.    This  inclndes  many 
sites  wfiere  the  nattlements  were  very  small,  often  only  afew  rooms,  bnt  there 
is  always  at  h-ast  one  kiva. 
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IV.  Cliff  outlooka  and  fiKtning  •heltnn  oeonpj-  sites  2,  6,  7, 6,  9,  11,  U,  18,  19,  21,  22, 
23,  34,  25,  26,  29, 30,  33,  35,  38,  39,  43, 43,  45,  46, 40,  60, 53,  54,  56,  57,  64,  63,  69, 
88,  68,  aDd  70;  in  all,  tbirty-aeveu,  or  more  than  half.     Somo  of  tbese  sites 
are  now  marked  only  by  Navaho  remains,  aad  powilily  a  small  percentage  of 
tbem  are  of  Navaho  making,  but  tbe  sites  wbicb  ore  clearly  and  Dnmistakably 
Navabo  are  not  iDentioned  here.     Of  all  tbe  eltes  only  one  (Ko.  7)  is  actually 
inaccessible  vitboat  artificial  aid. 
The  absence  of  any  attempt  to  improve  tbe  oatural  advantages  of  tbe 
sites  ia  remarkable.     No  cvpedients  were  employed  to  make  access 
citber  easier  or   more  difficult,  except  that  bere  aud  there  series  of 
band  and  foot  holes  have  been  pecked  in  the  rock.     Steps,  either  con- 
structed of  masonry  or  cut  in  the  rock,  such  as  those  found  in  the 
Mancos  canyon  and  tbe  Mesa  Verde  region,  are  never  seen  here.    Tbe 
cavities  in  which  the  ruins  occur  are  always  natural;  they  are  never 
enlarged  or  curtailed  or  altered  in  the  slightest  degree,  and  very  rarely 
is  the  cavity  itself  treated  as  a  room,  although  there  are  some  excellent 
sites  for  such  treatment.    Tbe  back  wall  of  a  cove  is  often  the  back 
wall  of  a  village,  but  aside  from  tbis  tbe  natural  advantages  of  the  sites 
were  seldom  realized. 

The  settlements  were  always  located  with  reference  to  tbe  canyon 
bottom,  and  access  was  never  had  from  above,  notwithstanding  that  in 
some  cases  access  from  above  was  easier  than  from  below.  Yet  tbe 
inhabitants  must  necessarily  have  obtained  their  supply  uf  firewood 
from  above,  as  the  quantity  in  the  canyoDS,  especially  in  that  part 
where  most  of  tbe  ruins  occur,  is  very  limited.  The  ^avabo  throw  tbe 
wood  over  tbe  cliffs,  afterward  gathering  up  the  fragments  below  and 
carrying  them  on  their  backs  to  their  hogans  at  various  points  OQ  tbe 
canyon  bottom.  The  crash  of  falling  logs,  dropped  or  pushed  over  the 
edge  of  a  cliflF,  sometimes  400  or  500  feet  high,  is  not  au  infrequent  sound 
in  the  canyon,  aud  is  at  first  very  puzzling  to  the  visitor. 

Tbe  canyon  walls  are  so  nearly  vertical,  or  rather  so  large  a  propor- 
tion is  vertical,  that  egress  or  ingress,  excei>t  at  the  mouth  of  tbe  can- 
yon, is  a  matter  of  great  dilSculty.  Near  the  junction  of  Monument 
canyon,  13  miles  above  the  mouth  of  De  Chelly,  there  is  a  practicable 
horse  trail  ascending  a  narrow  gorge  to  tbo  southeast.  Tbe  Navabo 
call  it  the  But  trail,  on  account  of  its  difliculties.  Another  horse  trail 
crosses  Del  Muerto  some  S  or  10  miles  above  its  moatb.  With  these 
exceptions  there  is  no  point  where  a  horse  can  get  into  the  canyons  or 
out  of  tbem,  but  there  are  dozens  of  places  where  au  active  man,  accus 
tomed  to  it,  can  scale  tbe  walls  by  tbe  aid  of  font-holes  which  have 
been  pecked  in  the  rock  at  tbe  most  difficult  places.  Tliese  foot  trails 
are  in  constant  use  by  tbe  Savabo,  wbo  asiend  aud  descend  by  tbem 
with  apparent  eitse,  but  it  is  doubtful  whether  a  white  man  could  be 
induced  to  climb  them,  except  i>erhaps  under  tbe  stress  of  necessity. 
There  are  even  some  trails  over  wbicb  sheep  and  goats  are  driven  in 
and  out  of  the  canyon,  but  anyone  who  had  not  seen  tbe  docks  actually 
passing  over  the  rm-ks  would  declare  such  a  feat  impossible.  Some  of 
these  traits  at  least  are  of  2savaho  origin.     Whetlier  any  of  them  were 


d  by  Google 


158  THE   CLIPF   RUIN8   OF   CANTOS   DE   CHELLT         |eth,  a.xb.1« 

need  by  the  fonoer  dwellers  in  tlie  canyon  can  uot  now  be  detenulDed; 
it  Beems  probable  that  some  of  them  were. 

Plate  I. VI  shows  a  characteristic  site  in  the  lower  part  of  the  cau- 
yoB.    It  occurs  at  the  point  marked  8  on  the  map,  and  is  now  quite 


Pis.  e»-Slta  ippareDtlf  yeiy  dlOoult  ofacceu. 
difficult  of  approach,  owing  to  the  wearing  away  or  weathering  of  a 
long  line  of  foot-holes  in  the  sloping  rock,  but  formerly  access  was 
easy  enough.     It  is  now  marked  by  u  cluster  of  Kavnho  burial  cists. 
Figure  66  shows  an  example  that  occurs  in  De  Chelly,  about  8  miles 
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bbov«  the  jnnctiou  of  Monument  canyon.  At  first  glance,  and  at  a 
distance,  this  site  appears  to  be  rpally  inaccessible,  bnt  a  close  inspec- 
tion of  the  flgnre  will  show  that  it  coald  be  reached  with  comparative 
little  difficulty  over  tlie  rounded  mass  of  rock  shown  to  the  left.  By 
cnttini;  off  that  side  of  the  figure  it  could  be  made  to  serve  as  an  illus- 
tration of  a  wholly  inaccessible  ruin. 

MASONRY 

The  ancient  pueblo  builder,  like  his  modem  successor,  was  so  closely 
in  touch  with  nature,  so  dependent  on  his  immediate  physical  surround- 
ings, that  variations  iu  some  at  least  of  his  arts  are  more  natural  and  to 
be  expected  than  uniformity.  Especially  is  this  true  of  the  art  of  con- 
struction, and  variations  in  masonry  are  more  often  than  not  the  result 
of  variations  in  the  material  employed,  which  is  nearly  always  that 
most  coDvenieut  to  hand.  Yet  there  were  other  conditions  that  neces- 
sarily influenced  it,  such,  for  example,  as  the  character  of  the  struc- 
ture to  be  erected,  whether  permanent  or  temporary.  The  summer 
village  of  OJo  Caliente  presents  a  type  of  masonfy  much  ruder  than 
any  found  in  the  home  village  of  Zu5i,  although  both  were  built  and 
occupied  by  the  same  people  at  the  same  time. 

WitLin  the  limits  of  Canyon  de  Chelly,  where  the  physical  conditions 
and  the  character  of  material  are  essentially  nuiform,  a  considerable 
variation  in  the  masonry  is  found,  implying  that  some  conditions  other 
than  the  usual  ones  have  iufiuenced  it.  Were  the  masonry  of  one  class 
of  ruins  inferior  or  superior  throughout  to  that  of  another  it  might  be 
easily  explained,  but  variations  within  each  class  are  greater  than  those 
between  classes.  Conditions  analogous  to  those  which  prevailed  in  the 
ease  of  Ojo  Caliente  and  Zuhi  may  have  governed  here,  or  there  may 
have  been  other  conditions  of  which  we  cow  kuow  nothing.  It  may  be 
that  sites  originally  occupied  as  farming  shelters  subsequently  became 
regular  villages,  as  has  hap[>ened  in  other  regions.  The  position  of  the 
bivas  in  many  of  the  ruins  suggests  this.  As  a  whole  the  masonry  is 
inferior  to  that  found  in  the  Mancos  canyon  and  the  Chaco,  and  supe- 
rior to  that  of  Tusayan,  but,  as  in  Tusayan,  where  the  masonry  is  some- 
times very  roughly  constructed,  the  builders  were  well  acquainted  with 
the  methods  which  produced  the  finer  and  better  work. 

The  highest  type  of  masonry  in  the  pueblo  system  of  architecture 
consists  of  small  blocks  of  stone  of  nearly  oniform  size,  dressed,  and 
laid  in  courses,  and  rubbed  down  iu  situ.  Ko  attempt  was  made  to 
break  joints.  This  system  requires  the  careful  preparation  of  the 
material  beforehand,  and  examples  of  it  are  not  very  common  in  Canyon 
de  Chelly.  As  a  variant  we  have  walls  comi)osed  of  stones  of  fairly 
oniform  size,  laid  with  the  best  face  ont  and  with  the  interstices 
chinked  with  small  spalls.  The  chinking  is  carried  to  such  an  extent 
in  some  places,  as  in  the  Chaco  ruins,  that  tbe  walla  present  the  efiect 
of  a  mosaic  composed  of  small  spalls.  Chinking  is  almost  a  universal 
practice,  and  in  some  localities  had  passed,  or  was  passing,  from  a  mere 
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coDstTQctivo  to  a  real  decorative  feature.  Here  we  have  the begitiniug 
of  tliat  nrcbit«cture  ^liich  lias  been  defiued  by  Fergasoa  an  "orna- 
mental am)  ornamented  construction"— in  other  words,  of  architecture 
as  an  art  rather  than  as  a  craft. 

The  use  of  an  exterior  finish  of  plaster  'vas  conducive  to  poor  masonry. 
Such  plastering  is  found  throughout  the  region,  but  it  is  mach  more 
abundant  in  the  modern  tbau  in  the  ancient  work.  I'erhaps  we  may 
And  in  this  a  suggestion  of  relative  age;  not  in  the  use  of  plastering, 
but  in  its  prevalence. 

Pueblo  masonry  is  composed  of  very  cimall  units,  and  the  results 
obtained  testify  to  tbo  patience  and  industry  of  the  builders  rather 
than  to  tbeir  knowledge  and  skill.  In  fact,  their  knowledge  of  con- 
struction was  far  more  limited  than  would  at  first  sight  be  supposed. 
The  marked  tabular  character  of  the  stone  used  rendered  but  a  small 
amount  of  preparation  necessary  for  even  tlie  best  masonry.  For  over 
90  per  cent  of  it  there  was  no  preparation  other  than  the  selection  of 
material.  Tlie  walls  and  buildings  were  always  modified  to  suit  the 
ground,  never  the  reverse,  and  instances  in  which  the  site  was  pre- 
pared are  very  rare,  if  not  indeed  unknown.  There  are  no  such 
instances  in  De  Chelly,  where  sites  were  often  irregular,  and  a  small 
amount  of  work  would  have  rendered  them  much  more  desirable. 

Plate  LTii  shows  a  type  of  raasoury  which  is  quite  common  in  De 
Chelly.  It  is  the  west  room  of  ruin  IG,  near  the  mouth  of  Del 
Muerto  An  attempt  at  regularity,  and  possibly  at  decorative  effect, 
is  apparent  in  the  use  of  courses  of  fairly  uniform  thickness,  alternat- 
ing with  otiier  courses  or  belts  composed  of  small  thin  fragments. 
Beautiful  exumples  of  masonry  constructed  on  this  method  occur  in 
the  Chaco  ruins,  but  here,  while  tbe  method  was  known,  the  execution 
was  careless  or  faulty.  Cbinking  with  small  spalls  has  been  exten- 
sively practiced  and  gives  tbe  wall  an  appearance  of  smoothness  and 
finish.  A  similar  wall,  rather  better  constructed,  occurs  at  the  point 
marked  3  on  the  map,  and  in  this  case  the  stones  composing  the  wall 
were  rubbed  down  in  situ.  Another  wall,  which  occurs  in  the  same 
ruin,  is  shown  in  plate  Lviii.  In  ]>laces  very  large  stones  have  been 
used,  larger  than  one  man  could  handle  conveniently,  but  the  general 
effect  of  the  wall  face  is  very  good.  Tliis  effect  was  obtained  by  plac- 
ing the  best  face  of  the  stone  outward  and  by  careful  chinking. 

(Jliinking  was  sometimes  done,  not  with  slips  of  stone  driven  in  with  a 
hammer,  after  the  usual  style,  but  with  bit^i  of  mud  pressed  in  with 
tbe  fingers.  The  inud  was  used  when  about  the  consistency  of  model- 
ing clay,  and  bears  the  imprintsof  the  fingers  that  applied  it;  even  the 
skin  markiug:^  show  clearly  and  distinctly.  From  this  use  of  mud  to 
its  use  as  an  exterior  plaster  there  is  but  a  short  step;  in  fact,  examples 
which  are  intermediate  can  be  seen  throughout  the  canyon.  In  places 
mud  has  been  ap[died  to  small  cracks  and  cavities  in  larger  quanti- 
ties than  was  necessary,  and  the  cvcess  has  been  smoothed  over  the 
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adjnceat  stouea  forming  a  wall  partly  plastered,  or  plastered  in  patches. 
Plate  Lix^  whicli  sbowa  the  interior  of  a  room  iu  rniti  10,  n'ilt  illustrate 
tbis.  Here  the  procetiB  has  been  carried  so  far  that  the  wall  is  almost 
plastered,  but  not  <iuite.  In  plastered  walls  the  process  was  carried  a 
step  farther,  and  the  snrface  was  finished  by  the  application  of  a  final 
coat  of  mud  made  quite  liquid.  The  interior  plastering  of  kivas  was 
always  much  more  carefully  done  than  that  of  any  other  walls.  Owing 
to  blackening  by  smoke  and  recoating,  the  thickness  of  the  plastering 
in  kivas  can  be  easily  made  out.     Often  it  is  as  thin  as  ordinary  paper. 

Plate  LX  shows  walls  in  which  an  abundance  of  mud  mortar  was  used, 
and  the  effect  iA  that  of  a  plastered  wall.  The  difference  between  these 
walls  and  those  shown  in  plate  LVii  is  only  one  of  degree,  the  wall  shown 
In  plate  lix  being  of  an  intermediate  type.  Xo  instance  occurs  in  tlie 
oanypD  where  a  coating  ofmud  was  evenly  applied  to  the  whole  snrface- 
of  a  wall,  in  the  way,  for  example,  that  stucco  is  used  by  us.  It  seems, 
probable,  therefore,  that  the  application  of  plaster  as  a  finish  grew  out  of 
the  use  of  stone  spalls  for  chinking,  and  its  prevalence  in  modem  as  com-' 
pared  with  old  structures  is  suggestive.  It  is  not  claimed,  however,  that 
b<Bcause  we  liave  examples  of  the  intermediate  stages  in  De  Cbelly  that 
the  process  was  developed  there.  The  step  is  such  a  slight  one  that  it' 
might  have  been  made  in  a  hundred  different  localities  at  a  hundred  dif-: 
fbrent  times  or  at  one  time;  but  it  is  well  tonote  that  in  any  given  group 
of  ruins  or  locality  it  is  likely  to  be  later  than  masonry  chinked  with' 
stones.  Surface  finishing  iu  mud  plaster  is  the  prevailing  method  at 
the  present  day,  and  well-executed  masonry  of  stone  carefully  chinked' 
is  almost  invariably  ancient.  The  use  of  surface  plaster  is  largely 
responsible  for  the  deterioration  of  stonework  that  has  taken  place 
since  the  beginning  of  the  historic  period.  The  modern  village  of 
ZuSi,  which  dates  from  the  beginning  of  the  eighteenth  centory,- 
although  built  on  the  Rite  of  nn  older  village,  is  essentially  a  stone- 
built  village,  though  that  fact  would  never  appear  from  a  cursory  exam- 
ination, so  completely  is  the  stonework  covered  by  surface  jdaster. 

In  Tnsayan  (Moki)  waits  have  been  observed  in  progress  of  erection. 
The  stones  were  laid  iip  dry,  and  some  time  after,  when  the  rains  came 
and  pools  of  water  stood  here  ami  there  in  pockets  ou  the  mesa  top, 
mud  mortar  was  mixed  and  the  interstices  were  filled.  This  method 
saved  the  transportation  of  water  from  the  wells  below  up  to  the  top 
of  the  mesa,  a  task  entailing  much  labor.  Doubtless  u  similar  method 
was  followed  in  De  Chelly,  where  the  stream  bed  carries  water  only  dur- 
ing a  part  of  the  year.  But  stone  was  also  actually  laid  in  mud  mortar, 
as  shown  in  plate  Lii,  which  illustrates  a  rough  type  of  masonry. 

It  is  probable  that  the  practice  of  chinking  grew  up  out  of  the  scar- 
city of  water,  when  walls  were  erected  during  the  dry  season  and  fin- 
ished when  the  rains  made  the  manufacture  of'  mud  mortar  less  of  a 
task.  The  rough  wall  shown  in  the  illustration  is  the  outside  of  an 
interior  wall  of  a  kiva,  and  it  was  probably  covered  by  the  rectangular 
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inclosing  wall  tbat  ckme  oatside  of  it.  It  will  be  noticed  that  cliiuk- 
ing,  both  with  mud  nud  with  Hpalls,  was  oxteusively  practiced  and 
seems  Iier©  to  liave  been  an  essential  part  of  the  construction.  In  this 
example  it  could  have  uo  relation  to  the  finish  of  the  wall,  for  the  wall 
was  not  finished. 

Much  of  the  masouiy  in  the  cauyoii  is  of  the  type  described,  but 
examples  differ  widely  in  degree  of  finish  and  in  material  selected. 
Some  of  the  walls  »pi>ear  very  rough  and  even  crude,  so  much  so  that 
they  almost  appear  to  be  the  first  efforts  of  a  people  at  an  unknown 
art,  but  a  closer  in»)iection  shows  that  even  the  rudest  walls  were 
erected  with  a  knowledge  of  the  principles  which  were  followed  in  the 
best  ones,  and  Mint  the  difference  resulted  only  from  the  care  or  lack 
of  care  employed.  The  rudest  walls  are  much  8ui>erior  to  the  masonry 
of  the  Kavaho  cists  which  are  found  in  conjunction  with  them  and  which 
are  constructed  on  a  different  method. 

Although  walls  were  often  bnilt  on  sloping  rock,  and  the  builders 
bad  experience  and  at  times  disastrous  experience  to  guide  them,  the 
necessity  for  a  dat  and  solid  foundation  was  never  appreciated.  Walls 
were  sometimes  built  on  loose  debris;  even  refuse  which  had  been  cov- 
ered and  formed  an  artificial  soil  was  considered  snfflcieut.  There  are 
many  instances  in  the  cjtnyou  where  lack  of  foresight  or  lack  of  knowl- 
edge in  this  respect  hns  brought  about  the  deslruction  of  walls.  Walls 
resting  on  foreign  material  occur  throughout  the  region;  they  are  not 
con  fined  to  any  one  class  of  ruins  or  to  any  part  of  the  canyon,  but  are 
fonnd  as  much  or  more  in  the  most  recent  as  in  the  most  ancient 
examples.  Mummy  Cave  min  and  Casa  Blanca  are  good  examples. 
In  the  latter  the  small  room  on  the  left  of  the  upper  group  (plate 
XL^ll)  is  esi>ecially  iuterestiug.  The  side  walls  appear  to  rest  on  a 
deposit  of  refuse  nearly  2  feet  thick,  which  in  turn  rests  on  the  sloping 
rock.  The  front  wall  is  supported  by  a  buttress  as  shown;  without 
this  support  it  would  certainly  have  been  pushed  out.  The  buttress 
appears  to  hare  been  bnilt  at  the  same  time  as  the  front  wall,  althongh 
its  use  in  this  way  is  not  aboriginal.  The  whole  arrangement  is  such 
OS  wonld  result  if  this  room,  originally  represented  by  a  low  front  wall 
perhaps,  were  constructed  when  the  site  became  inadequate  and  coa- 
sequently  at  a  late  period  in  its  occupancy. 

The  character  of  the  refuse  and  debris  upon  which  some  of  the  walls 
•"est  is  worth  notice.  It  is  well  known  that  sheep  were  introduced  into 
this  country  by  the  Spaniards,  and  the  presence  in  the  ruins  of  sheep 
dung,  or  of  a  material  which  closely  resembles  it,  is  important.  Much 
of  this  is  due  to  subsequent  Kavaho  oueupaiicy,  and  many  ruins  are 
used  today  by  these  Indians  as  sheepfolds.  It  is  said,  moreover,  that 
at  the  lime  of  the  Xavaho  war,  when  the  soldiers  bayoneted  all  the 
sheep  they  could  find,  large  fiocks  were  driven  up  iuto  some  cliff  ruins 
that  are  almost  inaccessible,  and  kept  there  for  a  time  in  security. 
But  many  instances  are  found  where  the  walls  rest  directly  upon  layers 
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of  coiiii>avted  <laDg.  Aa  example  is  shon-D  in  plnte  Lil,  and  others  are 
mentioned  in  tbe  text  under  the  descriptions  of  vnrions  ruins. 

It  has  been  suggested  that  the  compacted  dung  found  in  the  ruins 
vas  the  product  not  of  sheep,  but  of  some  other  dumesticated  animal 
which  existed  in  this  country  at  the  time  of  the  first  Spaoish  invasion, 
but  the  evidence  to  support  this  hypothesis  ia  so  very  shght  that  so 
f&T  the  suggestion  is  only  a  suggestion.  Not  tbe  slightest  trace  of  this 
animal  has  been  found,  although  it  is  alleged  that  it  was  domesticated 
aniODg  the  pueblos  three  hundred  and  fifty  years  ago. 

Although  tbe  idea  of  a  strengthening  or  supporting  buttress  is 
thought  to  be  a  foreign  introduction,  a  hyimthcsis  that  is  strength- 
ened by  the  occurrence  of  other  features,  the  masonry  itself  is  aborig- 
inal in  its  priDci|i1es  and  probably  also  in  execution.  Tbe  conservatism 
of  tbe  Indian  niiud  in  such  matters  is  well  known.  The  Znfii  today 
use  stone  more  than  adobe,  although  for  a  hundred  years  or  more  there 
has  been  an  adobe  church  in  tbe  midst  of  the  village. 

Adobe  construction  in  this  region  is  only  partially  successful.  North 
of  the  Gila  river,  in  the  plateau  conntry.  tbe  climate  is  not  suited  to  itj 
the  rains  are  too  heavy  and  the  frosts  are  deatniclive.  Coostant  vigi- 
lance and  prompt  repairs  are  necessary,  and  even  then  tbe  adobe  work 
is  not  satisfactory.  Certainly  in  the  northern  ])art  of  the  country  the 
aborigines  would  not  have  developed  this  method  of  construction  in 
the  face  of  the  difficulties  with  which  it  is  surrounded;  yet  there  are 
examples  of  adobe  work  in  some  of  the  most  importaitt  ruins  in  De 
Chelly,  as  has  already  been  stated.  The  fact  that  the  only  previously 
known  examples  of  adobe  work  occur  in  ruins  which  are  known  to  have 
been  inhabited  subsequent  to  tbe  Spanish  conquest,  such  as  the  rain  of 
Awatobi,  in  Tusayan,  is  suggestive.  Moreover,  adobe  construction  iu 
this  region  belongs  to  a  late  period;  for  the  walls  are  almost  always 
very  tbin,  usually  6  4ir  7  inches.  Tbe  old  type  of  massive  walls.  2  or  even 
3  feet  thick,  are  seldom  or  never  found  constructed  of  adobe,  although 
such  thickness  is  mure  necessary  in  this  material  than  in  stone. 

There  is  another  method  of  construction  which,  although  not  masonry, 
should  be  noticed  here.  This  is  the  equivalent  of  tbe  Mexican  "jacal" 
construction,  and  consists  of  series  of  poles  or  logs  planted  vertically 
in  the  ground  close  to  each  other  and  plastered  with  mud  either  outside 
or  on  Imth  .siiles.  The  only  e.\ample  of  this  found  in  the  canyon  occurs 
in  the  western  part  of  the  lower  Casa  Blanca  ruin,  and  has  already  beeu 
mentioned.  Did  it  not  occur  elsewhere  it  could  be  dismissed  here  as 
simply  another  item  of  evidence  of  the  modern  occupancy  of  the  ruin, 
but  Dr  W.  E,  Birdsall  mentious  walls  in  the  Mesa  Verde  ruins  which 
are  "continued  upward  upon  a  few  tiers  of  stone  by  wickerwork 
heavily  plastered  inside  and  outside"'  and  Nordeuskiiild  mentions  a 
similar  construction  in  tbe  interior  of  a  kiva.  Whether  a  similar  foun- 
dation or  lower  part  of  stone  existed  in  the  Casa  Blanca  ruin  could  not 
be  determined  without  excavation. 
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OPENINGS 

The  ruins  in  De  OUelly  lire  so  much  broken  down  that  few  examples 
of  openings  now  remain;  still  fewer  are  yet  intact;  but  tUere  is  no 
doubt  that  they  ore  of  tbe  regular  pueblo  tyiies.  Most  of  the  openings 
in  the  De  Cbelly  ruins  are  rectangular,  of  uiediuiu  size,  neither  very 
large  nor  very  small,  with  unfinished  jambs  and  sills,  and  vith  a  lintel 
sucb  as  that  shown  in  plate  LVin,  composed  of  one  or  two  series  of 
light  sticks,  sometimes  surmounted  by  a  flat  stone  slab.  This  example 
occurs  at  the  point  marked  3  ou  the  map,  in  what  was  formerly  an 
extensive  village.  The  wall  on  the  left,  now  covered  by  loosely  piled 
rocks,  was  pierced  by  a  narrow  notched  doorway.  Tbe  opening  shown 
in  the  illustration,  which  is  in  the  northern  wall,  is  2  feet  high  and  1^ 
inches  wide;  its  sill  is  about  IS  inches  from  the  groand.  The  lintel  is 
coniitosed  of  six  small  sticks,  about  an  inch  in  diameter,  surmounted  by 
a  flat  slab  of  stone,  very  roughly  shai>ed,  and  separated  from  the  sticks 
by  2  inches  of  mud  mortar. 
Plate  LVii  shows  an  opening  which  occurs  in  ruin  No.  Hi.    The 

building     consisted 
,  of  two  rooms,  be- 
I  tween  which  there 
:  was  no  communica- 
3  tion.     The   eastern 
^  room  was  entered  by 
;  the  doorway  shown 
:  in  the  illustration, 
which  is  2  feet  above 
the  ground   and  2 
feet  high.   To  facili- 
tate ingress  a  notch 
was  dug  in  the  wall 

Fro.  W-N-oU^,*.!  .l.-.r-.y  m  .^uy™  .1.  Oh.lly,  .^j^^.  g  j^^.,^^^  ^^^^ 

the  ground.  The  western  niom  was  etitered  through  iv  large  doorway, 
shown  in  plate  Li.  The  sill  is  about  8  inches  above  the  ground;  the 
oi>ening  is  3  feet  high  and  14  inches  wide.  The  lintel  is  comi>osed  of 
small  sticks,  with  a  slab  of  stone  above  them,  and  the  top  of  the  o|)ening 
and  perhaps  the  sides  were  ]>lastered. 

The  notched  or  T-shajte  doorway,  which  is  quite  common  in  the 
Mesa  Yerde  ruins  and  in  Tnsayan,  is  not  abundant  in  De  Chelly,  bat 
some  examples  can  be  seen  there.  One  is  shown  in  figure  67,  which 
ilhistrates  the  type.  There  is  no  doubt  that  doorways  of  this  kind 
develoi)ed  at  a  time  when  no  means  existed  for  closing  the  opening, 
except  blankets  or  skins,  and  when  loads  were  carried  on  the  backs  of 
men.  It  often  happened  that  doorways  originally  constructed  of  this 
style  were  afterward  changed  by  partial  filling  to  square  or  rectangu- 
lar openings.  The  principal  doorway  in  the  front  wall  of  tbe  White 
House  proper  was  originally  of  T-shape;  at  some  later  period,  but  before 
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the  xrbite  coating  wus  applied,  tlie  left-liaiid  wing  and  tbc  ataiidard 
below  it  were  filled  iu,  leaving  an  almost  square  opening.  This  later 
filling  is  not  uucommon  in  De  Ohelly,  and  is  often  found  in  Tusayan, 
where  openings  are  sometimes  reduced  for  the  wint«r  season  and 
enlarged  again  in  the  summer.  Many  openings  »re  completely  closed, 
either  by  flUiog  iu  with  masonry  or  by  a  stone  slab,  and  examples  of 
both  of  these  methods  are  found  in  De  Ghelly.  In  the  third  wall  from 
the  east,  in  the  upper  part  of  Casa  Itlauca  ruin,  there  is  a  well-finished 
doorway  sealed  by  n  thin  slab  of  stone  set  iu  mud.  On  the  right  side 
of  the  opening,  about  the  middle,  a  loop  or  staple  of  wood  has  beeu 
built  into  the  wall,  and  in  the  corresimndiug  place  on  the  left  side  a 
stick  about  half  an  inch  in  diameter  projects.  An  opening  into  the 
small  room  west  of  the  White  House  proper  has  a  similar  contrivance, 
and  another  example  occurs  in  the  front  wall  of  the  small  single  room 
in  the  eastern  end  of  the  ruin.  Oddly  enough  the  three  examples  that 
occur  iu  this  ruin  are  all  found  in  adobe  walls. 

This  feature  appears  to  have  been  n  contrivance  for  temporarily  clos- 
ing openings  which  were  provided  with  stone  slabs,  and  the  latter  were 
sealed  in  place  with  mud  mortar  when  it  was  desired  to  close  the  room 
permanently.  Examples,  identical  even  m  details,  have  been  found 
in  the  Mancos  canyon,  and  one  is  described  and  illastrated  by  Ohapin,' 
who  states  that  the  slab  was  14^  inches  wide  at  one  end,  l&i  at  the 
other,  and  25  inches  high,  with  an  average  thickness  of  an  inch,  He 
mentions  staples  on  both  sides.  Nordenskiold '  illustrates  another  or 
possibly  the  same  example.  He  notes,  however,  an  inner  frame  com- 
posed of  small  sticks  aud  mud  against  which  the  slab  rested.  He 
thinks  the  notched  doorways  belonged  to  rooms  most  frequented  in 
daily  life,  while  the  others  belonged  in  general  to  storerooms  or  other 
chambers  requiring  a  door  to  close  them. 

Taken  as  a  whole,  the  settlements  in  De  Chelly  appear  to  have  been 
well  provided  with  doorways  and  other  openings,  and  there  is  no  per- 
ceptible difference  iu  this  respect  between  the  various  classes  of  ruins. 
Openings  were  ft'eely  left  in  the  walls,  wherever  convenience  dictated, 
and  without  regard  to  the  defensive  motive,  which,  in  the  large  valley 
pueblos,  brought  about  the  requirement  that  nil  the  first-story  rooms 
should  be  entered  iVom  the  roof,  a  requireineut  which  has  only  receutly 
given  way  to  the  greater  con^'enience  of  an  entranci!  on  the  ground 
level. 

ROOFS,  FLOORS,  AND  TIMBER  WORK 

In  the  pneblo  system  of  constmction  roofs  and  floors  are  the  same; 
in  other  words,  the  roof  of  one  room  is  the  floor  of  the  room  above, 
and  where  a  room  or  house  is  but  one  story  high  no  change  in  the 
method  of  construction  is  made.  The  erection  of  walls  was  only  a 
qnestion  of  time,  as  the  unit  of  the  masonry  is  small ;  but  the  construc- 
tion of  a  roof  was  a  much  harder  task,  as  the  beams  were  necessarily 
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brougrbt  from  a  distaoce,  sometimes  a  very  loug  distance.  The  Tasa- 
yan  claim  that  some  of  tite  timbers  used  in  tlie  constracdou  of  tbe 
mission  buildings,  which  were  established  prior  to  tbe  insnrrectioQ  of 
1680,  were  brought  ou  tbe  backs  of  men  from  San  Francisco  moun- 
taiba,  a  distance  of  over  100  miles,  and  references  to  tbe  transportation 
of  timber  over  long  distances  are  not  nncommon  in  Pueblo  traditions. 
In  De  Cbelly  great  difficulty  must  have  been  experienced  in  procuring 
an  adeqaate  supply,  as  in  that  portion  of  the  canyon  where  most  of  the 
ruins  occur  do  suitable  trees  grow.  Doubtless  in  many  cases,  where 
the  location  under  overhanging  cliffs  itermitted,  roof^  were  dispensed 
witli,  but  this  alone  would  not  account  for  the  dearth  of  timber  foand 
in  tlie  ruins.  If  we  suppose  the  canyon  to  have  beeu  the  scene  of  a 
number  of  occupancies  instead  of  one,  the  absence  of  timber  work,  as 
well  as  the  much  obliterated  appearance  of  some  of  the  ruins,  would 
be  explained,  for  the  material  would  be  used  more  than  once,  perhaps 
several  times.  Tbe  Kavaho  would  not  use  the  timber  in  cliff  ruins 
nnder  any  circamstauces,  and  they  would  rather  starve  than  eat  food 
cooked  with  it.  Many  of  tbe  cliff  outlooks,  being  occupied  only  during 
the  forming  season  and  being  also  fairly  well  sheltered,  were  probably 


'  Timber  was  used  as  an  aid  to  masonry  construction  in  two  ways — as 
a  foundation  and  as  a  tie.  Many  instances  can  be  seen  where  tbe  walls 
rest  on  beams,  running,  not  with  them,  but  across  them.  These  beams 
were  placed  directly  on  the  rock,  and  the  front  walls  rested  partly  on 
their  ends  and  partly  ou  the  rock  itself.  Plate  Lii  shows  the  end  of 
one  of  these  beams.  In  nine  cases  out  often  the  beams  do  not  appear 
to  have  served  any  useful  end,  but  perhaps  if  the  walls  were  removed 
down  to  the  fonndations  the  purpose  would  be  clear.  Sometimes  a 
beam  was  placed  on  the  rock  in  the  line  of  the  wall  above  it.  The 
single  or  separate  room  occupying  the  western  end  of  the  upper  cave 
in  the  Casa  Blanca  rain  is  an  example  of  this  use.  The  front  wall  rests 
ou  beams,  as  shown  in  plate  XLYi.  Some  of  the  back  adobe  walls  in 
the  eastern  part  of  the  upper  ruin  rest  on  timbers,  and  instances  of  this 
feature  are  not  nncommon  in  other  parts  of  the  canyon.  The  south- 
eastern corner  of  the  tower  in  Mummy  Cave  ruin  in  Del  Muerto  rested 
on  timbers  apparently  laid  over  a  small  cavity  or  hole  in  tbe  rock.  Tbe 
timber  was  not  strong  enough  to  support  the  weight  placed  ni>on  it,  and 
consequently  gave  way,  letting  the  corner  of  the  tower  fall  out. 

Cross  walls  were  sometimes  tied  to  front  or  back  walls  by  timbers 
built  into  them,  bat  this  method,  of  which  fine  examples  can  be  seen  in 
the  Chaco  ruins,  was  but  slightly  practiced  here.  Timber  was  used 
also  to  prevent  the  abpping  of  walls  on  sloping  sites,  being  placed  ver- 
tically and  built  into  the  masonry;  but  as  this  use  is  a  constructive 
expedient  it  is  discussed  under  that  head. 

STORAGE  AND  BURIAL  CISTS 

Facilities  for  the  storage  of  grain  and  other  produce  are  essential 
in  the  pueblo  system  of  horticulture,  as  in  any  other.  As  a  result, 
storage  cists  are  found  everywhere.    In  the  modern  pueblos  the  inner 
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dark  roouiB,  which  would  otherwise  be  useless,  provide  the  necessary 
space,  bat  iu  the  settlemeots  in  D©  Chelly,  which  were  very  Bmall  as 
a  rule,  there  were  few  such  rooms,  and  special  structures  had  to  be 
erected.  These  differed  from  the  dwelling  roomsonly  in  size,  aIthoug:h 
as  a  rule,  perhaps,  the  openings  by  which  they  were  entered  were  not 
so  large  as  those  of  the  dwellings  and  were  sometimes,  possibly  always, 
provided  with  some  means  by  which  they  could  be  closed. 

Immense  numbers  of  these  storage  cists  are  found  in  the  canyon, 
some  of  them  with  masonry  so  roughly  executed  that  it  Is  difficult  to 
discriminate  between  the  old  pueblo  and  the  modern  Kavaho  work. 
Sometimes  these  cists  or  small  rooms  form  part  of  a  village,  more  often 
they  are  attached  to  the  cliff  outlooks,  and  not  infrequentiy  they  stand 
alone  ou  sites  overlooking  the  lands  whose  product  they  contained.  It 
is  probable  that  many  of  the  cliff  outlooks  themselves  were  used  quite 
as  much  for  temiM>rary  storage  as  for  habitations  during  the  farming 
season.  These  two  uses,  although  quite  distinct,  do  not  conflict  with 
each  other.  Doubtless  many  excellent  sites,  now  marked  only  by  the 
remains  of  storage  cists,  were  occupied  also  during  the  summer  as  out- 
looks without  the  erection  of  any  house  structures.  Some  of  the  mod- 
ern pueblos  now  use  tem{>orary  shelters  of  brush  for  outlooks. 

It  is  not  meant  that  the  crops  when  gathered  were  phiced  in  these 
cists  and  kept  there  until  used.  The  harvest  was,  as  a  rule,  perma- 
nently stored  in  the  homo  villages,  and  the  cists  were  used  only  for 
temporary  storage.  Doubtless  the  old  practice  resembled  somewhat 
that  followed  by  the  Navaho  today.  The  harvest  is  gathered  at  the 
proper  time  aud  what  is  not  eaten  at  once  is  hidden  away  in  cists  of 
old  or  modern  construction.  If  it  is  well  hidden,  the  grain  may  remain 
iu  the  cists  for  a  long  time  if  not  withdrawn  for  consumption ;  but  as  a 
rule  it  is  taken  away  a  few  -months  later.  The  annnal  emigration  of 
the  NavaUo  commences  soon  after  the  harvest,  and  at  intervals  dur- 
ing the  winter  and  spring,  aud  in  summer,  if  the  supply  is  not  then 
exhausted,  visits  are  paid  to  the  cists  aud  portions  of  the  grain  are 
carried  away. 

A  large  proportion  of  the  cists  are  of  modem  S'avabo  work,  but  that 
some  of  them  were  used  by  the  pueblo  people  who  preceded  them  seems 
probable  from  the  similarity  in  horticultural  methods,  and  from  the 
small  size  of  many  of  the  villages.  A  village  inhabited  by  half  a  dozen 
people  was  not  uncommon ;  one  which  could  accommodate  more  than 
fifty  was  rare.  Moreover,  some  of  the  storage  cists  that  occur  in  eon- 
junction  with  dwellings  differ  from  the  latter  only  in  size  and  in  their 
separation  from  the  other  rooms.  The  masonry  is  quite  as  good  as  that 
of  the  houses,  and  much  superior  to  the  Navaho  work. 

Plate  LXi  shows  an  example  which  occurs  in  the  lower  part  of  the 
canyon,  at  the  point  marked  1  on  the  map.  It  is  placed  on  a  little 
ledge  or  block  of  rock,  12  feet  above  the  stream  and  about  8  feet  above 
the  bottom  land  below  it.  This  is  the  first  considerable  area  of  bottom 
land  in  the  canyon.    The  cist  is  2  feet  square  inside  and  occupies  the 
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whole  width  of  the  roct.  An  exceptionally  large  nmoant  of  mnd  plas- 
ter was  used  on  the  walls,  which  are  better  fioisbed  outside  than  inside. 
Access  was  bad  by  hand-boles  in  the  rock,  now  almost  obliterated. 
Originally  the  structure  consisted  of  two  or  more  rooms. 

A  little  below  this  site  there  are  some  well-execnted  pictograpbs,  and 
on  some  rooks  immediately  to  the  right  some  crude  work  of  the  Xayaho 
of  the  same  sort.  To  the  left  of  the  cist  a  round  hole  6  or  8  inches  in 
diameter  has  been  pecked  into  the  almost  vertical  face  of  the  rock.  The 
purpose  of  this  ia  not  clear. 

The  storage  of  water  was  so  seldom  attempted,  or  perhaps  so  seldom 
necessary,  that  only  one  example  of  a  reservoir  was  found.  This  has 
already  been  described  (page  126).  If  the  cliff  ruins  were  defensive 
Btractures,  a  supply  of  water  mnst  have  been  kept  in  them,  and  where 
this  requirement  was  common,  as  it  would  be  under  the  hypothesis,  cer- 
tainly some  receptacle  other  than  jiws  of  pottery  would  be  provided. 
Few,  if  any,  of  the  cliff  outlooks  are  bo  sitaatad  that  a  supply  of  wat«r 
could  be  procared  without  descending  to  the  stream  bed,  and  withont 
a  supply  of  water  the  most  impregnable  site  in  the  canyon  would  have 
little  value. 

The  number  of  burial  cists  in  the  canyon  is  remarkable;  there  are 
hundreds  of  tbem.  Practically  every  ruin  whose  walls  are  still  stand- 
ing contains  one  or  more,  some  have  eight  or  ten.  They  are  all  of  Navafao 
origin  and  in  many  of  tbem  the  remains  of  Kavaho  dead  may  etill  be 
seen.  Possibly  the  Navaho  taboo  of  tbeir  own  dead  bas  brought  about 
the  partial  taboo  of  the  cliff  dwellers'  remains  which  prevails,  and  which 
is  an  element  that  mnst  be  taken  into  account  in  any  discussion  of  the 
antiquity  of  the  ruins. 

The  burial  cists  are  built  usually  in  a  comer  or  against  a  wall  of  a 
cliff  dweller's  house,  but  sometimes  they  are  built  ngainet  a  cliff  wall, 
and  occasionally  stand  out  alone.  The  masonry  Is  always  rongh,  much 
inferior  to  the  old  walls  against  which  it  generally  rests,  and  usually 
very  flimsy.  The  structures  are  dome-shape  when  standing  alone,  or 
in  the  shape  of  a  section  of  a  dome  when  placed  against  other  walls. 
The  natural  bedding  of  the  stone  is  sometimes  wholly  ignored,  and  in 
some  cases  the  walls  consist  merely  of  thin  Blabs  of  stone  on  edge,  held 
together  with  masses  of  mnd,  the  whole  presenting  an  average  thick- 
ness of  less  than  3  inches.  Such  structures  on  ordinary  sites  would 
not  last  six  months;  protected  as  they  are  they  might  last  for  many 
years. 

Not  all  the  Navaho  dead  in  the  canyon  find  their  last  resting  place  in 
the  ruins.  Graves  can  be  seen  under  bowlders  and  rocks  high  up  on 
the  talus;  and  in  one  place  in  I)e  Ohelly  a  number  of  little  piles  of 
stones  are  pointed  out  as  the  burial  places  of  "many  Americans,"  who, 
it  is  said,  were  killed  by  the  Kavaho  in  their  last  war.  It  is  also  said 
that  in  the  olden  days,  when  the  Kavaho  considered  De  Cbelly  their 
stronghold  and  the  heart  of  their  country,  the  remains  of  prominent 
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men  of  the  tribe  irere  often  brought  to  the  canyon  for  interment  in  the 
ruins.  Such  bnrials  are  still  made,  both  in  the  rains  themselves  aud  in 
cists  on  similar  sites. 

Ar  a  whole  the  Navaho  burial  cists  are  mncb  more  dvfficnit  of  access 
than  the  rains,  aud  some  of  them  appear  to  be  now  really  inaccessible, 
a  sbitement  wbicth  can  be  made  of  but  few  ruins.  Some  of  them  appear 
to  have  been  reached  from  above.  The  agility  and  dexterity  of  the 
Xavabo  in  climbing  the  cliflfs  is  remarkable,  and  possibly  some  of  the 
sites  now  apparently  inaccessible  are  not  so  considered  by  them.  As 
before  stated,  there  are  a  number  of  Navaho  foot  trails  out  of  the  can- 
yon, where  shallow  pits  or  holes  have  been  pecked  in  the  rock  as  an 
aid  in  the  more  diftlcnlt  places,  aud  similar  aids  were  often  employed 
to  afford  access  to  storage  aud  burial  cists.     Plate  LVI  shows  a 
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site  in  the  lower  part  of  the  canyon  where  sncb  means  have  been 
employed.  The  pits  in  the  rock  are  so  mucli  worn  by  atmospheric  ero- 
sion that  the  aaceut  now  is  very  dangerous.  The  cove  or  ledge  to  which 
they  lead  is  about  halfway  ai>  the  cliff,  and  on  it  are  a  number  of  cists, 
one  of  them  still  intact,  with  a  doorway.  The  masonry  consists  of  large 
slabs  of  sandstone  set  on  edge,  sometimes  irregularly  one  above  another, 
the  whole  being  roughly  plastered  inside  and  out.  About  200  yards 
farther  up  the  cove,  on  the  same  side,  there  is  a  series  of  foot  holes 
leading  to  a  small  cave  about  halfway  up,  and  thence  upward  and 
probably  out  of  the  canyon.    They  are  probably  of  Navaho  origin. 

The  use  of  stoue  on  edge  is  apparently  coufined  to  these  cists.  Figure 
68  shows  a  structure  which  occurs  a  little  above  the  ruiu  marked  37 
on  the  map.    The  walls  consist  of  thin  slabs  of  stoue  set  upright  and 
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roaghly  plastered  wliere  tbey  meet.  Instaoces  of  the  nse  of  stone  in 
this  way  are  not  nncommon  in  the  pueblo  conutry,  aud  there  are  a  nDm- 
ber  of  examples  in  De  Ghelly. 

As  before  stated,  the  typical  Xavaho  bnrial  cist  is  of  dome  shape.  The 
roof  or  upper  portion  is  supported  oa  sticks  so  arranged  as  to  leave  a 
small  square  opening  in  the  top.  Apparently  at  some  stage  in  ite  exist- 
ence this  hole  is  closed  and  sealed,  but  examples  were  examined  which 
were  rery  old  and  one  which  was  but  twenty-four  hours  old,  bat  in 
neither  case  was  the  opening  closed.  Doubtless  the/ opening  has  some 
ceremonial  significance;  it  is  not  of  any  actnal  use,  as  it  is  too  small  to 
permit  the  passage  of  a  human  body.  Plate  lxii  shows  a  typical  cist 
in  good  order  and  another  such  broken  down.  These  examples  occur 
at  the  point  marked  6  on  the  map,  in  the  ruin  shown  in  plate  Lin. 
This  site  is  of  comparatively  easy  access,  and  there  are  many  others 
equally  easy  or  even  more  so,  but,  on  the  other  hand,  there  are  many 
sites  which  now  seem  to  be  wholly  inaccessible. 

DEFENSIVE   AND   CONSTRUCTIVE   EXPEDIENTS 

The  cliff  ruins  have  always  been  regarded  as  defensive  structures, 
Bometimes  even  as  fortresses,  but  in  De  Chelly  whatever  value  they 
have  iu  this  respect  is  due  solely  to  the  sites  they  occupy.  There  are 
many  places  here  where  slight  defensive  works  on  the  approaches  to 
sites  would  increase  their  valae  a  handredfold,  but  such  works  were 
apparently  never  constructed.  Furthermore,  the  ruins  themselves 
never  show  even  a  suggestion  of  the  influence  of  the  defensive  motive, 
except  in  the  two  possible  instances  already  mentioned.  The  ordinary 
or  dwelling-house  plan  has  not  been  at  all  modified,  not  even  to  the 
extent  that  it  has  in  the  modern  pueblos.  If  the  cliff  ruins  were  defen- 
sive structnres  it  would  certainly  seem  that  an  influence  strong  enough 
to  bring  about  the  occupancy  of  such  inconvenient  and  unsuitable  sites 
would  also  be  strong  enough  to  bring  about  some  modifications  in  the 
architecture,  modifications  which  would  render  more  suitable  sites 
available.  The  induence  of  the  physical  environment  on  pneblo  archi- 
tecture, and  the  sensitiveness  of  the  latter  to  such  indaeuce,  has  already 
been  commented  on.  Moreover,  it  also  has  been  stated  that,  so  far  as 
known,  but  one  instance  occurs  in  the  canyon  where  provision  was 
made  for  the  storage  of  water;  yet  without  water  the  strongest  "for- 
tress" in  the  canyon  could  not  withstand  a  siege  of  forty-eight  hours. 
Farther,  assuming  that  the  structures  were  defensive,  and  well  pre- 
pared to  resist  attack,  if  necessary,  for  several  days,  only  a  few  such 
attacks  would  be  required  to  cause  their  abandonment,  for  the  crops  on 
the  canyon  bottom,  practically  the  sole  possessions  of  the  dwellers  in 
the  canyon,  would  necessarily  be  lost. 

These  are  some  of  the  difiiculties  that  stand  in  the  way  of  the  assump- 
tion that  the  cliff  ruins  were  defensive  structures  or  permanent  homes. 
If,  however,  we  adopt  the  hypothesis  that  they  were  fanning  outlooks 
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occupied  only  daring  the  farmiDg  seasou,  and  tben  only  for  a  few  days 
or  weeks  at  a  time,  after  the  maimer  tliat  such  outlooks  are  used  by  tbe 
Pueblo  ludians  at  tbe  present  time,  most  of  tbe  difficulties  vatiish. 

The  apparent  inaecessibility  of  maoy  of  tbe  sites  disappears  on  close 
examination,  and  we  mast  not  forget  that  places  really  ditBcult  of  access 
to  OS  would  not  necessarily  be  so  regarded  by  a  people  accustomed  to 
that  manner  of  life.  Many  locatioiis  which  could  not  be  surpassed  as 
defensive  sites  were  not  occupied,  while  others  much  inferior  in  this 
respect  were  boilt  upon.  It  was  very  seldom  that  the  natural  con- 
ditions were  modified,  even  to  the  extent  of  selecting  a  route  of  access 
other  than  that  which  would  naturally  be  followed,  and,  of  coarse,  the 
easiest  route  for  tbe  cliff  dwellers  would  be  also  tbe  easiest  route  for 
their  enemies.  In  many  cases  the  easiest  way  of  access,  which  was  tbe 
one  used  by  the  cliff  dwellers,  was  not  direct.  It  was  not  oommandtsl 
by  the  immediate  site  of  tbe  dwellings,  except  in  its  upper  part,  and  in 
some  cases  not  at  all.  Enemies  could  climb  to  the  very  doors  of  the 
bouses  before  they  could  be  seen  or  attacked.  The  abnence  of  military 
knowledge  and  skill,  and  of  any  attempt  to  fortify  or  strengthen  a  site, 
or  even  to  fully  utilize  its  natural  defensive  advantages,  is  characteristic 
of  the  cliff  roins  of  De  Gbelly.  If  the  cliff  dwellers  were  driven  to  tbe 
use  of  such  places  by  a  necessity  for  defense,  this  absence  is  remarkable, 
especially  as  there  is  evidence  that  tbe  settlements  were  occupied  for  a 
number  of,  perhaps  a  great  many,  years. 

Under  the  head  of  constructive  expedients  we  have  a  different  result. 
The  difficulties  which  came  firom  tbe  occupancy  of  exceptional  sites 
were  promptly  reflected  in  the  construction,  and  anuaual  ways  and 
methods  were  adopted  to  overcome  them.  These  methods  are  the  more 
interesting  in  that  they  were  not  always  successful.  It  sometimes 
happened  that  walls  bad  to  be  placed  on  a  foundation  of  smooth, 
sloping  rock.  In  such  cases  the  rock  was  never  cut  away,  but  timbers 
were  employed  to  hold  tbe  wall  in  place.  In  some  instances  the  tim- 
bers were  laid  at  right  angles  to  the  line  of  front  wall,  at  points  where 
cross  walls  joined  it  inside.  The  front  wall  thus  rested  partly  on  the 
ends  of  timbers  and  partly  on  rock,  while  the  other  ends  of  the  timbers 
were  held  in  placi;  by  the  cross  walla  built  upon  them.  An  example  of 
this  construction  is  shown  in  plate  lii.  In  other  instances,  where  tbe 
surface  was  irre(;u1ar  bat  did  not  slope  much,  timbers  were  laid  on 
tbe  wall  lines  and  tbe  masonry  rested  partly  upon  them.  An  example 
of  this  occurs  in  the  Casn  Blanca  ruin,  shown  in  plate  xltii.  Still 
another  method  of  using  timber  in  masonry  occurs  in  a  number  of  ruins. 
It  was  seldom  effective  and  apparently  was  confined  to  this  region. 
This  consists  of  tbe  incorporation  into  the  masonry  of  nprigbt  logs. 
Figure  GO  shows  an  example  that  occurs  at  the  point  marked  32  on 
tbe  map.  Tbe  site  here  is  an  especially  difficult  one,  as  the  builders 
were  compelled  to  place  walls  not  only  on  sloping  rock  foundations,  but 
also  on  loose  debris,  and  tlie  vertical  timber  support  is  quite  common. 
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The  three  kivae  which  are  shOTrn  on  the  plan  occapied  the  front  of  the 
village,  and  their  front  walls  bare  fallen  out.  Apparently  the  same 
accident  has  happened  at  least  ouce,  if  not  several  times,  before,  and  a 
fragment  of  a  previous  front  wall  has  slipped  down  3  or  4  feet,  and  was 
left  there  when  the  kiva  was  repaired.  The  round  dots  shown  ou  the 
plan,  two  in  the  wall  of  the  central  kiva  and  one  on  the  east,  represent 
vertical  timber?  incorporated  in  the  masonry.  The  tops  of  these  loga 
reach  the  level  of  the  top  of  the  bench  ia  the  kiva,  and  their  lower  ends 
rest  in  cavities  in  the  rocks.  The  eastern  one  was  removed  and  was 
found  to  be  abont  2  feet  long.  The  upper  half  was  charred,  although 
formerly  inclosed  completely  in  the  masonry,  as  though  it  had  been 
burned  off  to  the  reqnired  length.  The  lower  end  was  hacked  off  with 
some  blunt  implement,  and  as  nearly  squared  as  it  could  be  done  with 
sacb  means.    It  was  set  into  a  socket  or  hole  pecked  in  the  solid  rock 
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and  plastered  in  with  clay.  In  the  outer  portion  of  the  eastern  wall  of 
the  central  kiva  there  are  many  marks  of  sticks,  3  to  4  inches  in  diam- 
eter and  placed  vertically. 

Although  timbers  as  an  aid  to  masonry  occur  in  many  ruins,  they 
predominate  in  those  which  have  been  suggested  as  the  sites  roost 
recently  occupied;  but  in  the  Chaco  ruins  timber  has  been  used  exten- 
sively and  much  more  skillfully  than  here.  Instances  occur  where  a 
cross  wall  has  been  tied  into  a  front  wall  with  timber,  and  so  effective 
was  the  device  that  in  one  instance  a  considerable  section  of  cross  wall 
can  be  seen  suspended  in  the  air,  being  completely  broken  out  below 
and  now  supported  wholly  by  the  ties.  Instances  can  also  be  seen 
where  partition  walls  are  supported  on  crossbeams  at  some  distance 
from  the  ground,  forming  large  and  convenient  openings  between  rooms; 
but  nothing  of  that  kind  was  seen  in  De  Ohelly.     In  the  latter  region 
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wherever  borizoDtal  timbers  are  nsed  for  the  support  of  maaoury  tbey 
rest  on  the  bed  rock. 

The  same  ruin  (Xo,32)  contains  an  elaborate  system  of  retaining 
walls,  which  are  shown  partly  iti  flgnre  69.  At  first  a  retaining  wall 
was  bnilt  immediately  in  fW)Dt  of  the  main  kiva,  which  is  now  5  feet 
high  oatside.  Apparently  this  did  not  serve  the  purpose  intended, 
for  another  and  much  heavier  wall  was  built  immediately  next  to  it 
This  wall  is  i  feet  thick,  fiush  on  top  and  inside,  but  10  feet  high  oat- 
side. At  half  its  height  it  has  a  step  back  of  (i  inches.  It  would  seem 
that  even  this  heavy  construction  did  not  suffice,  an<l  still  auother  wall 
was  built  outside  of  and  next  to  it.  This  wall  is  nearly  or  quite  as  heavy 
as  the  one  described,  and  its  top  is  od  the  level  of  the  foot  of  that  wall, 
but  it  is  12  feet  high  outside.  Something  of  the  character  of  the  site 
may  be  inferred  from  the  arrangement  of  these  walls,  which  have  a 
combined  vertical  fall  of  27  feetiu  a  horizontal  distance  of  less  than  15 
feet.  The  outer  or  lower  wall  has  a  series  of  very  heavy  timbers  pro- 
jecting from  its  face;  these  are  placed  irregularly.  It  should  be  noted 
that  access  to  this  village  was  from  the  bench  on  either  side,  and  that 
it  could  not  be  reached  from  the  front,  where  these  walls  occur.  There 
are  other  walls  on  the  lower  slope,  similarly  reinforced. 

A  little  to  the  right  of  the  point  where  these  retaining  walls  occur 
there  is  a  room  in  which  horizontal  beams  have  been  incorporated  in 
the  masonry.  A  similar  use  of  timber  occurs  in  ruiu  No.  16  and  is  shown 
in  plate  LX.  Why  timber  shonid  be  used  in  this  way  is  not  clear.  It 
may  be  that  when  the  supply  was  placed  on  the  gronnd  the  builders 
found  that  they  had  more  timber  than  was  needed  for  a  roof  and  used 
the  excess  in  the  wall  rather  than  bring  up  more  stone.  The  posts 
which  were  placed  vertically  and  built  into  the  wall  were  always  short; 
perhaps  they  were  fragments  or  ends  cot  fh>m  roofing  timbers  that  were 
foand  to  be  too  long.  In  many  Instances  they  failed  to  hold  the  walls, 
and  possibly  the  pit  holes  in  sloping  rock,  which  are  numerous. on  some 
sites,  indicate  places  where  this  expedient  was  formerly  employed. 

It  is  singular  that  the  necessity  for  snch  expedients  did  not  develop 
the  idea  of  a  buttress.  On  this  site  such  an  expedient  would  have 
saved  an  immense  amount  of  work.  In  only  one  place  in  the  cauyou 
wus  a  buttress  found.  This  was  in  tlie  Casa  Blanca  ruin,  shown  in 
plate  XLVii.  There  is  no  doubt  that  in  this  place  the  buttress  was 
used  with  a  full  knowledge  of  its  priuciples,  and  but  little  doubt  that 
the  idea  was  imported  at  a  late,  perhaps  the  latest,  period  iu  the  occu- 
pancy of  that  site.  Had  it  been  kuown  before,  it  would  have  been  used 
iu  other  places  where  there  was  great  need  for  it,  not  so  much  to  pre- 
vent the  slipping  of  walls  as  to  supersede  the  construction  of  walls  i 
feet  thick  or  more,  and  to  strengthen  outside  walls  which  were  likely  to 
give  way  at  any  time  from  the  outward  thrust  upon  them. 

Altogether  the  constructive  expedients  employed  in  De  Chelly  sug- 
gest the  introduction  of  plans  and  methods  adapted  to  other  regions 
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and  otber  conditions  into  a  new  region  with  different  requirements,  and 
that  ocvupaucy  of  the  latter  re^on  did  not  continue  lou^  eoough  to 
couforni  the  methods  to  the  new  coDditions. 

KIVAS  OR  SACRED  CHAMBERS 

The  kivas,  or  estufas  as  they  formerly  were  called,  are  sacred  cham- 
bers in  which  the  civil  und  religious  affairs  of  the  tribe  are  transacted, 
and  they  also  form  a  place  of  resort,  or  club,  as  it  were,  for  the  men. 
Their  fnuctions  are  many  and  varied,  but  as  this  subject  has  already 
been  discussed  at  length '  it  need  not  be  enlarged  upon  here.  In  Tusa- 
yan  the  kivas  are  rectangular  and  separated  fh)m  the  houses;  in  ZuDi 
and  in  some  other  pueblos  they  are  also  rectangular,  but  are  incorporated 
in  the  house  clusters — a  feature  doubtless  brought  about  by  the  repress- 
ive policy  of  the  Spanish  monks.  In  some  of  the  pueblos,  as  in  Taos, 
they  are  circular,  and  iu  many  of  the  older  ruins  the  same  form  is  found. 
In  the  large  ruins  of  Cbaco  canyon  the  kivas  occur  in  groups  arranged 
along  the  inner  side  of  the  rooms;  always,  where  the  ground  plan  is 
such  as  to  permit  it,  arranged  on  the  border  of  an  inner  court.  In  Can- 
yon de  Chelly  the  kivas  are  always  circular  aud  are  placed  generally  on 
the  outer  edge  of  the  settlement,  which  is  usually  the  front. 

As  the  function  of  the  kivaa  is  principally  a  religious  one,  they  are 
found  only  in  i>ermanent  villages  where  religious  ceremoniea  were  per- 
formed. They  are  never  Amnd  in  subordinate  settlements,  or  farming 
villages,  or  outlooks,  unless  nu;h  settlements  came  to  be  inhabited  all 
the  year — in  other  words,  until  tb«£  became  permanent  villages.  The 
habits  and  requirements  of  the  Pueblo  pepple  make  it  essential  that  a 
permanent  village  should  have  one  or  more  ^rras^and  we  have  in  the 
presence  of  these  structures  a  criterion  by  which  the  i  TiiiimJiiii  of  a 
village  or  rnin  may  be  determined.  As  the  kivas  in  De  Chelly  are 
always  circular,  they  cau  generally  be  easily  distinguished. 

The  circular  kiva  is  unquestionably  a  survival  in  architecture — a  relic 
of  the  time  when  the  Pueblo  people  dwelt  in  circular  lodges  or  huts — aud 
its  use  in  conjunction  with  a  rectangular  system  entailed  many  difficulties 
aud  some  awkward  expedients  to  overcome  them.  The  main  problem, 
how  to  use  the  two  systems  together,  was  solved  by  inclosing  the  cir-. 
cular  chamber  in  a  rectangular  cell,  and  this  expedient  aided  in  the 
solution  of  the  hardly  less  important  problem  of  roofing.  The  roof  of 
the  kiva  was  the  roof  of  the  chamber  that  inclosed  it. 

It  seems  to  have  been  a  common  requirement  throughout  the  pueblo 
country  that  the  kiva  should  be  wholly  or  partly  underground,  So 
strong  was  this  requirement  in  Tusayau  that  the  oct^urrence  of  natural 
clefts  and  fissures  in  the  rock  of  the  mesa  top  has  dictated  the  location 
of  the  kivas  often  at  some  distance  from  the  houses.  But  iu  De  Chelly 
there  were  some  sites  where  the  requirement  could  not  be  fllletl  without 
extensive  rock  excavation  wholly  beyond  the  power  of  the  builders. 

'8tb  Anil.  Kept.  Bur,  Elb„  "A  niudy  »r  Pucblu  srcUiteciure  Id  luuyu)  ud  Cibola,"  liy  VlctaT 
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Here  then  it  eeeniB  that  other  reqairemeiits  were  strong  euougU  to 
overcome  the  ceremonial  uecessity  for  partly  subterranean  structures, 
for  examples  of  that  kind  are  comparatively  rare.  In  all  of  the  rains 
on  the  canyon  bottom  the  requirement  could  be  filled,  and  as  many  of 
the  Tillages  on  defensive  sites  were  constructed  after  the  site  itself  had 
been  partly  filled  up  with  loose  debris,  it  could  also  be  filled  iu  those 
cases.  There  are  also  iDetau<;es  where  the-  bottom  of  the  kiva  rests 
directly  on  the  rock,  while  ontside  the  walls  the  site  was  covered  deep 
with  artificial  debris.  But  it  would  be  difficult  to  determine  what  was 
the  surface  of  the  ground  when  the  kiva  was  in  use. 

The  size  and  character  of  the  kivas  in  Da  Ghelly,  and  their  relations 
to  the  other  rooms  about  them,  are  shown  in  the  ground  plans  preced- 
ing. Some  have  walls  still  standing  to  a  height  of  6  feet  above  the 
ground,  but  this  could  not  have  been  the  total  height.  Dr  H,  C.  Yar- 
row, U.  S.  A.,  in  1874  examined  one  of  the  five  large  circular  kivas  iu 
Taos.  He  states '  that  it  was  25  or  30  feet  in  diameter,  arched  above, 
and  20  feet  high.  Around  the  wall,  2  feet  from  the  ground,  there  was 
a  hard  earthen  bench,  and  in<the  center  a  fireplace  about  2  by3  feet. 

Entrance  to  the 
kivas  is  invariably 
from  the  roof  by  a 
ladder.  This  ap- 
pears to  be  a  cere- 
monial requirement. 
Doorways  at  the 
ground  level  are  not 

only    unknown,    but  Flo.T0-Pirtof.kiv.mriilnKo.31. 

also  impracticable;  but  in  De  Ohelly  there  are  some  puzzling  features 
which  might  easily  be  mistaken  for  such  doorways.  The  principal 
kiva  iu  the  ruin,  which  occurs  at  the  point  marked  10  on  the  map,  and 
described  above  ( page  123,  figure  24),  is  on  the  edge  of  the  ledge,  and  its 
outer  waU  is  so  close  as  to  make  a  passage  difficult,  although  not  impos- 
sible. At  the  point  where  the  curved  wall  comes  nearest  the  cliff  there 
is  a  narrow  gap  or  opening,  not  more  than  15  inches  wide.  In  front  of 
this  there  appears  to  be  a  little  platform  on  the  sloping  rock,  2  feet 
long,  10  inches  wide,  and  now  about  a  foot  high.  At  first  sight  this 
would  be  taken  for  a  doorway  so  arranged  that  access  to  the  kiva  could 
be  obtained  only  from  below ;  but  a  closer  exaTiiination  shows  that  this 
was  probably  only  what  remains  of  a  chimney-like  structure,  such  as 
those  described  later. 

In  ruinSl  there  is  another  example.  The  kiva  here  was  about  20  feet 
in  diameter,  with  rather  thin  walls  smoothly  plastered  inside.  On  the 
inner  side  the  walls  are  from  3  to  5  feet  high ;  ontside  they  are  generally 
fiushwith  the  ground.  The  kiva  is  not  a  true  circle,  but  is  slightly  elon- 
gated north  and  south.  On  the  south  side,  nearest  the  edge  of  the  ledge, 
there  is  an  opening,  shown  iu  figure  70.    The  opening  is  (!  feet  3  inches 

[<  Wbeeler  Survey  KfpmH,  vol.  VII,  Arcliitoloey.  p.  327. 
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vide,  and  the  ends  of  the  carved  vails  termitiate  in  smoothly  flnisfaed 
surfaces.  lu  front  of  it  there  are  remains  of  two  walls,  about  a  foot 
apart,  and  so  arranged  as  to  form  an  apparent  passageway  into  the  inte- 
rior of  the  kiva.  These  seem  to  be  a  kind  of  platform,  like  that  just 
described,  but  close  inspection  shows  the  walls,  which  can  be  traced 
to  within  G  inches  of  the  inner  wall  of  the  kiva.  This  also  may  be  the 
remains  of  a  chimney-like  structure.  There  are  other  points  in  the  can- 
yon where  the  same  feature  occurs,  but  in  none  of  them  is  the  evidence 
of  an  opening  or  doorway  more  definite  than  in  the  examples  described. 
The  masonry  of  the  kivas  is  always  as  good  as  that  of  any  other  struc- 
tnre  on  the  site,  and  generally  much  better.  The  walls  are  usually  mass- 
ive ;  sometimes  they  are  3  feet  thick  in  the  upper  part  and  i  feet  in  the 
lower  portiou,  where  the  bench  occurs.  In  a  few  cases  the  kiva  bus  an 
upper  or  second  story,  but  when  this  occurs  no  attempt  is  made  to  pre- 
serve the  circular  form,  and  the  upper  rooms  are  really  rectangular  with 
much  rounded  corners.  Plate  slix  shows  a  second-story  kiva  wall  in 
Mummy  Cave  ruin,  and  plate  lxiit  one  in  ruin  No.  10  in  De  Chelly. 
The  latter  occurs  over  the  prin- 
•■'j^^^     _ ^S  ti  cipal  kiva,  and  the  walls  which 

jT^  are  still  standing  on  the  north 

9  9  and  west  sides  are  approximately 

il  M&^sKtssM   Btraight,butthecorDer8aremuch 

^^^Kn»h^      a  S  rounded.    Figure  71  is  a  detailed 

J^^'^^^^SSBEe  ^'^"  ^^  ^"^  '^^  ^^^  kiva,  show- 

W^'''  \  ^1  5   ing  the  arrangement  of  the  npper 

^  f  \  ^  /*      3    walls.    The  kiva  walls  are  about 

1  I         /        s    18  inches  thick.    On  the  north 
i  I  side  the  upper  wall  is  supported 

/  jS  by  a  heavy  beam,  part  of  which 

is  still  in  place,    tjuder  the  north- 

F.o.71-Pl«iofp^of.kiv.l.rulu.So.lO.  ^^^^    ^^^^    ^f   ^^^    ^^^^   ,^^ 

there  is  a  little  triangular  space  formed  by  a  short  connecting  wall, 
shown  on  the  plan-  This  is  really  a  Hying  wall,  covering  only  the 
upper  portion  of  the  space,  and  its  pvirpose  is  not  clear,  aa  the  open- 
ing leli  is  not  large  enough  to  permit  the  passage  of  a  person,  and  was 
available  only  from  the  second  story. 

Apparently  the  greatest  care  was  bestowed  on  the  construction  and 
finish  of  the  kivas.  The  exterior  of  the  circular  wall  is  often  rough 
and  unfinished,  but  this  is  probably  because  the  whole  structure  was 
generally  inclosed  within  rectangular  walls.  The  iuterior  was  plastered, 
often  with  a  number  of  coats.  The  southern  kiva  in  ruin  No.  10  shows 
a  number  of  these  on  its  interior  surface,  applied  one  after  another,  and 
now  forming  a  plastering  nearly  three  quarters  of  an  inch  thick.  In  its 
section  18  diiitinct  coats  can  be  counted,  separated  one  from  the  other 
by  a  thin  film  of  smoke- blackened  surface.  The  kiva  in  ruin  No.  16 
has  4  or  .'>  coats,  that  in  ruin  No.  31  shows  at  least  8.  In  the  last 
example  the  last  coat  was  not  decorated,  but  some  of  the  underlying 
ones  were. 
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Eivas  are  nsed  principally  iu  the  aiitumu  aiid  winter,  wlieu  the  farm- 
ing season  is  over  and  tbe  ceremonies  and  dances  take  place.  It  is 
probable,  tberefure,  that  eacb  coat  of  plaster  means  at  least  a  year  in 
tbe  history  of  tbe  kiva,  whicb  would  indicate  tbat  some  of  the  sites  were 
occupied  about  twenty  years.  Bat  Mr  Frank  H.  Gushiu^;  bas  observed 
ill  Zniii  a  ceremony,  part  of  which  is  the  reflnishing  of  the  kiva  interior, 
and  this  occurs  only  once  in  four  years.  This  would  give  a  maximum 
occupancy  of  about  eighty  years  to  some  of  tbe  kivas;  the  ruins  as  n 
whole  would  hanlly  justify  an  bypotbesie  of  a  longer  occupancy  than 
this.  In  Tnsayan  the  interior  of  tbe  kiva  is  plastered  by  the  women 
once  every  year  at  the  feastof  Powamuftbe  fructifying  moon). 

The  kivas  are  seldom  true  circles,  being  usually  elongated  one  way 
or  another.  3ome  instances  occnr  which  are  rectangular,  such  as  the 
room  shown  in  figure  19,  whicb  was  apparently  a  kiva.  Nordeiiakiold ' 
illustrates  an  example  which  appears   to  have  been  oval  by  design, 


Fia.  71— Siva  decomUan  In  wktu. 

differing  in  this  respect  from  anything  found  in  Ue  Obeli y.  Moat  of 
the  Vivan  have  an  interior  bench,  about  a  foot  wide  and  2  feet  above  the 
floor.  This  beuch  is  sometimes  continuous  nrouud  the  whole  interior, 
sometimes  extends  only  partly  around.  Wherever  the  cbimney-like 
structure  is  attached  to  a  kiva  the  bench  is  omitted  or  broken  at  that 
point.  The  kiva  wall  on  the  floor  level  is  always  continuous  except 
before  the  chimney-like  feature.  The  most  elaborate  system  of  benches 
and  buttresses  seen  in  tbe  canyon  occurs  in  tbe  principal  kiva  of  the 
Mummy  Cave  ruin.  This  is  shown  in  the  ground  plan,  ligure  Id,  and 
al^  in  figures  82  and  S3.  In  the  ruins  of  the  Mancos,  Nordenskitild 
found  kivas  in  which  this  feature  is  carried  much  further.  He  illus- 
trates' an  example  with  a  complete  beuch  regularly  divided  into  six 
equal  parts  by  an  equal  number  of  buttresses  or  pillars  (properly 
pilasters)  extending  out  flush  with  the  front  of  the  bench.    This  is  said 
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to  be  11  typical  example,  to  wliicli  practically  all  the  kivas  conform.  It 
lias  also  the  ehiiuuey-like  stractare,  to  lie  described  later.  Like  the 
rectangular  kivas  of  Tusayao 
the  circular  structures  of  De 
Cbelly  have  little  uiches  in  the 
walls.  Probably  these  were 
places  of  de]>osit  for  certaiu 
paraphernalia  used  in  the  cere- 
monies. 

Some  of  the  kivas  have  an  in- 
terior decoration  consisting  of  a 
baud  with  points.  Figure  72 
shows  an  example  that  occurs  in 
ruin  Xo.  lU  iu  De  Uhelly,  in  the 
north  kiva.  The  hand,  done  in 
white,  is  about  18  inches  below 
the  bench,  and  its  toi)  is  broken 
at  intervals  into  groups  of  imints 
rising  from  it,  four  points  iu  each 
group.  In  the  north  kiva  the 
interior  wall  is  decorated  by  a 
series  of  vertical  bands  iu  white. 
One  series  occurs  on  the  vertical 
face  of  the  bench;  the  bands 
are  2  inches  M'ide  and  8  inches 
apart.  Another  series  occurs  on 
*"'"  ""'■'"'*™"'"""""*  the  wall,  and  consists  of  bands 

2J  to  ;i  inches  wide,  about  2  feet  high  and  12  to  14  inches  apart.  The 
bands  were  observed  only  on  the  southern  and  western  sides  of  the 
kiva,  but  originally  there  may  have  been  others  on  the  north  and  east. 


iffwnll,  nilnNo.  37. 


In  ruin  No.  i  there  is  a  similar  serie.s  of  bars,  but  iu  this  instance  they 
occur  on  the  clitt'  wall  back  of  the  rooms.     They  are  shown  in  figure  73. 
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There  are  foar  bars  or  np- 
riglit  bands,  done  iu  white 
puiut,   and   aurmoaQt«d  by 
four    round   dots  or   spots. 
To  the  left  of  the  four  bars, 
level  with  their  tops,  there 
is  a  small  triangle,  also  in 
white.      The    bars    are   30 
inches  long    and  4    JncheB 
wide.    The  upper  dots  are 
nearly  2  feet  above  the  tops 
of  the  bars.    It  is  evident 
that  this  figure  was  designed 
to  be  seen  iroiu  a  distance^ 
Figure  74  shows  some  mark- 
ings on  the  cliff  wall  back  of 
rain  No.  37. 
^      Examples  almost  identical 
J  with  those  shown  here  are 
I  abundant  in  the  Maneoa 
I  ruins.    It  is  probable  that 
■I  theyareof  ceremonial  rather 
£  than  of  decorative  origin, 
^  and    in    this  connection  it 
I  maybe  stated  tbatMr  Frank 
B  H.  Cashing  has  observed  in 
I  Znili  the  ceremony  of  mark- 
i  ing the sidesofakiva hatch- 
d  way  with  white  bars  closely 
"  resembling  those  shown  in 
figure    7.3.     This   ceremony 
occurii  once  iu   four  years, 
and  the  puriwseof  the  marks 
is  said  to  be  to  indicate  the 
cardinal  directions.     In  the 
ceremonials  of  the  Pueblo 
Indians  it  is  necessary  to 
Imow    where   the  cardinal 
points  are;  a  prayer,  for  in- 
stance, is  otten  addressed  to 
the  north,  west,  south,  and 
east,  and  wbeu  such  cere- 
monials were  pertbrmed  in 
a  circular   chamber  some 
means  by  which  the  direc- 
tion could  be  determined  was 
essential. 
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In  the  principal  kiva  in  Mutnniy  Cave  ruin,  however,  there  ia  a 
painted  baud  on  tbe  ftoHt  of  the  bench  which  appeara  to  be  really  an 
attempt  at  decoration.  Over  the  white  there  is  a  band  4  or  5  inches 
wide,  consisting  of  a  meander  done  iu  red.  This  is  shown  in  figure  75, 
and  iu  detail  in  figure  7G.  Tbe  design  is  similar  to  that  used  today. 
Its  importance  arises  not  so  much  fW>m  this  as  from  the  fact  that  it  is 
difficult  to  regard  tliis  as  other  than  ornamentation,  and  the  Pueblo 
architect  had  not  yet  reached  the  stage  of  ornamented  construction. 
The  ruins  in  the  Mancos  canyon  and  the  Mesa  Yerde  country  obviously 
represent  a  later  stage  in  development  than  those  iu  De  Chelly,  yet 
nowhere  in  that  region  do  we  find  the  coanterpart  of  the  decoration 
in  Mummy  (Java  kiva.  Bands  with  [wints  occur,  sometimes  on  walls 
of  rectangular  rooms.  One  snch  is  illustrated  by  Chapin,'  who  also 
shows  a  variety  of  the  meander,  treate<l,  however,  as  a  pictograph  and 
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without  reference  to  its  decorative  value.  Similar  bands  nre  shown  also 
by  Nordenskiold,'  bnt  always  with  three  ]>oints,  instead  of  four,  which 
were  done  in  red.  Figure  77  shows  some  pictographs  somewhat  resem- 
bling the  Mancos  examples.  These  occur  at  the  point  marked  1  on  the 
map,  in  connection  with  a  smnll  storage  cist  already  described. 

No  kiva  has  been  found  in  De  Ohelly  with  a  roof  iu  plnce.  Nearly 
all  of  them  are  inclosed  iu  rectangular  cliambers,  and  it  seems  more 
than  probable  thut  the  rooliog  of  the  kiva  was  simply  the  roofing  of 
the  inclosing  chamber.  As  a  rule  the  inclosing  rectangular  walls  were 
erected  at  the  same  time  as  the  kiva  proper,  and  the  outside  of  the 
inner  circular  wall  was  not  finished  at  all.     In  a  few  instances  the  space 
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between  the  outer  rectaognlar  and  inuer  circular  wall  was  filled  in  aolid, 
or  perhaps  was  so  coostnictetl,  but  asaally  the  walls  are  separate  and 
distiuct. 

CHIMNBY-LIKB   STRUCTURES 

There  are  pecaliar  atractures  found  in  some  of  the  mins,  whose  use 

and  object  are  not  clear.    Reference  has  already  been  made  to  them  in 

the  descriptionB  of  several  rains,  and  for  want  of  a  better  name  they 

have  been  designated  chimney-like  stractares.    At  the  time  that  they 

were  examined  they  were  supiKtsed  to  be  new,  and  the  first  hypothesis 

formed  was  that  they  were  abortive  chimneys,  but  liirther  examination 

showed  that  this  idea  was  not  tenable.    Sabseqaently  Nordenskiold's 

book  ou  the  Cliff  Dwellers  of  the  Mesa  Verde  was  published,  and  it 

appears    therefrom    that    this 

feature  is  very  common  in  the 

region  treated;  so  common  as 

to  constitute  the  type. 

Figure  78  is  a  plan  of  one  of 
these  structures  which  occurs 
in  ruin  No.  16  in  Canyon  de 
Chelly.  This  ruin  has  already 
been  described  in  detail  (page 
118).  The  chimney-like  struc- 
ture is  attached  to  a  rectangu- 
lar room  with  rounded  corners, 
which  is  supposed  to  have  been 
a  kiva,  and  which  was  two 
stones  high.  Excavation  re- 
vealed the  flfjor  level  about  TJ 
feet  below  where  the  roof  was 
placed.  In  the  center  of  the 
south  wall  there  is  an  opening 
1.5  feet  high  and  eighty-five 
oiie-huudredths  of  a  foot  (10.2 

F.G,  T8-P1.B  ^  chimr,e,-Hk.  ..ructnr.  In  ™ln  Ka.  IS.    .^^^^^^^  ^(^^      ^^^  ^^^^  ^^^j,  j^ 

built  over  a  large  bowlder,  and  a  tunnel  or  opening  passes  under  this 
to  a  rounded  vertical  shaft,  about  a  foot  in  diameter,  which  opens  to 
the  air.  This  perhaps  is  better  shown  in  the  section  (figure  79).  At 
first  sight  this  would  appear  to  be  a  chimney,  but  thei-e  are  several 
objections  to  the  idea.  The  interior  of  the  shaft  is  not  blackened  by 
smoke,  and  while  the  tunnel  is  somewhat  smoke-stained,  the  deposit  is 
not  so  pronounced  as  on  the  walls  of  the  room.  The  front  of  the  tunnel 
in  the  room  has  a  lintel  com[)osed  of  a  single  stick  about  an  inch  in 
diameter,  as  shown  iu  the  section.  The  roof  of  the  tunnel  was  the 
underside  of  the  large  bowlder  mentioned,  and  the  stick  lintel  was  of 
no  use  exce[>t  to  show  that  no  fire  could  have  been  built  under  it.    The 
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roof  of  the  soatfaern  end  of  the  taoDel,  where  it  opena  into  the  afaatt,  is 
cooaiderably  lower  than  at  the  otber  eii<1.  Tbe  floor  of  the  tunnel  and 
the  aides  were  amoothly  plastered,  but  the  plastering  does  not  appear 
to  have  been  subjected  to  the  action  of  fire. 

Tbe  interior  of  the  room,  like  the  circular  kivas  already  described, 
appears  to  have  been  plastered  with  a  namber  of  successive  coats,  all 
except  the  last  being  heavily  stained  by  smoke.  If  tbe  structure  were  a 
chimney,  it  was  a  dismal  fiiilnre.  The  tnunel  was  made  at  the  time  the 
wall  waa  erected,  and  passes  under  tbe  bowlder  over  which  tbe  wall  was 
built.  A  little  east  of  the  opening,  inside  tbe  room,  tbe  bowlder  shows 
throngb  the  wall,  projecting  slightly  beyond  its  face. 

Outside  of  the  room  the  corner  of  the  bowlder  was  chipped  off,  as 
shown  on  the  plan,  to  permit  tbe  rounding  of  tbe  shaft,  the  east,  west, 
and  sooth  aides  of  which  were  built  up  with  small  pieces  of  stone,  a 
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kind  of  lining  of  masonry.  There  was  also  an  oatside  structure  of 
masonry,  bat  bow  bigh  above  the  grouud  it  extended  can  not  now  be 
determined.  Asmall  flragmentof  this  masonry  is  still  lefton  the  upper 
sorface  of  the  bowlder  and  is  shown  in  tbe  section. 

Figare  80  is  a  plan  of  another  example,  which  is  attached  to  the 
circular  kiva  in  ruin  No.  16.  This  rnin  is  described  on  page  l29.  Tbe 
kiva  bad  an  interior  bench  and  tbe  floor  is  2  feet  above  its  top.  On  tbe 
south  side  nearest  the  cliff  edge  the  bench  is  interrupted  to  give  place 
to  a  atructure  mnch  like  that  described  above,  in  this  case,  however, 
there  wiLS  no  convenient  bow]der,and  the  roof  of  tbetannel  has  broken 
down  so  that  tbe  method  of  support  can  not  be  accurately  determined. 
Probably  it  consisted  of  slabs  of  rock,  as  the  span  is  small,  and  a  num- 
ber of  large  flat  stones  were  removed  from  tbe  tunnel  in  excavating. 
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Tbe  top  of  tbe  tuuuet  is  ou  the  level  of  the  top  of  the  bench,  aa 
showu  la  figure  81,  which  is  a  vertical  se<rtioii.  An  inspection  of  the 
plan  will  show  that  the  circular  wall  of  the  kiva  is  complete  and  that 
the  iuclosing  rectaugalar  wall  was  added  later.  The  shaft  was  built  at 
a  still  later  periwl,  and  the  line  or  junction  marking  its  inner  surface 
shows  plainly  in  the  interior  of  the  tunnel.  The  general  view  of  the 
min  (plate  li)  shows  the  esterior  of  the  shaft,  and  the  horizontal  timbers 
on  which  the  masonry  is  supported  are  shown  in  plate  Lii. 

In  &out  of  the  tunnel  a  flat  piece  of  stone  was  placed  ou  the  floor, 
and  in  ftont  of  this  again,  about  2  feet  from  the  mouth  of  the  tuunel, 
there  was  an  upright  mass  of  masonry  composed  of  stone  and  mud,  and 
forming  a  cnrtaiu  or  screen 
before  the  opening.  The 
original  height  of  this  stmc- 
ture  was  the  same  as  that  of 
the  interior  bench. 

Tbe  inner  surface  of  the 
rectangttlar  iuclostug  wall  is 
marked  by  a  line  in  the  in- 
terior of  the  tuDuel.  Inside 
of  this  line,  towanl  the  cen- 
ter of  tbe  kiva,  Ibe  stones 
composing  tbe  wallarelarge; 
outside  of  it  tbey  are  small. 
The  interior  plastering  of 
the  kiva  is  not  smoke-black- 
ened, but  the  coat  next  tbe 
surface  is  stained,  as  is  also 
the  third  coat  underneath. 
The  interior  of  the  tunnel  is 
not  much  smoke-blackened, 
but  it  appears  probable  that 
part  of  its  roof  fell  while  the 
PKEfH?''^'^  structure  was  still  in  nse,  as 

^^^^^ifg^  there  are  a  number  of  little 

cavities  in  tbe  masonry 

FlG.»U-Pl«,.,fcblraiiey-likB.tn.c1ut,(,.rui„Ko,l«.      ^^^,^    ^^    ^^^^    j^^^j     jj,^ 

with  soot.  A  similar  eil'ect  might  result  from  leaks  or  cavities  between 
the  flat  •roofing  stones.  In  excavating  tbe  tuuuel  a  number  of  large 
lumps  of  clay  were  found  in  it,  and  there  is  no  doubt  that  they  formed 
part  of  the  roof.  Some  of  these  had  considerable  quantities  of  grass 
mixed  into  them  or  stuck  to  the  clay  ou  oue  side.  Apparently  dry 
grass  was  U8e<l  in  tbe  const^u<^tion.  A  large  fire  could  uot  have  been 
built  withiu  the  tunnel. 

The  principal  kiva  in  Mummy  Cave  ruin  has  an  elaborate  structure 
of  the  kind  under  discussion.  Figure  8li  shows  a  plan  of  this  kiva,  of 
which  a  genenil  view  has  already  been  given  (figure  75).    The  beoch 
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extended  only  partly  around  the  interior,  which  had  a  vontiuuoan  sur- 
face at  the  floor  level,  except  on  the  southwest.  At  this  point  it  is 
interrapted  to  give  place  to  an  elaborate  chimney-like  stnictare.  Figure 
S3  is  a  ^ueral  view. 

The  wall  surface  on  the  southern  side  of  the  kiva  has  been  extended 
inward,  as  shown  on  the  plan  by  a  lighter  shaded  area.  This  was  done 
at  some  period  subsequeut  to  the  completion  of  the  kiva,  but  whether 
it  had  any  connection  with  the  chimney-like  structure  could  not  be 
determined.  The  curtain  or  screen  before  the  opening,  which  seems  to 
be  an  invariable  feature,  is  shown  in  both  figures. 

In  this  example  the  tunnel  does  not  pass  through  the  masonry  as  in 
those  previously  described,  but  occurs  in  the  form  of  a  covered  trough, 
shown  iu  the  illustration  ^'itb  the  covering  removed.  It  occupies  the 
middle  third  of  a  large  recess  in  the  main  wall  of  the  kiva,  and  is  coo- 


necteil  at  its  outer  eud  with  a  vertical  square  shaft  about  a  foot  wide. 
This  shaft  is  separated  from  the  recess  abo^e  the  bench  level  by  a  wall 
only  a  few  inches  thick,  composed  of  a  single  layer  of  stones.  That 
portion  of  it  which  is  above  the  tunnel  is  supported  by  a  single  round 
stick  of  wood,  as  shown  in  figure  83.  The  south  or  inuer  opening 
of  the  tunnel  is  reduced  to  two-thirds  of  the  >vidtb  elsewhere  by  a 
framiug  comjioBed  of  bundles  of  sticks  bound  together  with  withes  and 
heavily  coated  with  mud  mortar.  This  was  not  placed  flush  with  the 
inner  face,  but  a  few  inches  back,  and  the  whole  structure  gives  an 
effect  of  uuusual  neatness  and  goo<i  workmanship. 

At  various  other  points  in  the  canyons  examples  of  chimoey-like 
structures  occur,  none,  however,  construotex]  on  the  elaborate  plau  of 
that  last  described.  Two  exaniples  were  found  in  the  large  rooms  west 
of  the  tower  in  the  central  portion  of  Munnny  Cave  ruin,  and  these  are 
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especially  worthy  of  atteatiou  because  they  are  attached  to  rectangular 
rooms,  which  there  is  iio  reABou  to  suppose  were  kivas.  The  fipBt  room 
appears  to  have  had  a  shaft  only,  withont  a  niche  or  recess;  the  second 
room  west  of  the  tower  had  a  recess  and  a  rounded  shaft,  white  the 
third  room  had  neither  recess  nor  shaft. 

The  usual  form  of  this  feature  is  that  shown  in  figures  80  and  81, 
and  consists  only  of  a  tuouel  and  shaft.  There  are  not  many  exam- 
ples in  the  canyons;  jiltugetlier  there  may  he  a  dozen  now  visible, 
bnt  excnvattODS  in  tlie  village  ruins  would  donbtlees  reveal  others. 
Except  the  two  in  Mummy  Cave  ruiu  last  mentioned,  and  some  doubt- 
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till  cxumpU-s  to  be  describeil  later,  they  occur  iilways  a^i  attachments 
to  kivas,  never  to  houses.  Some  of  them,  like  the  Mummy  €ave  exam- 
ple, were  certainly  built  at  the  same  time  as  the  kivas,  of  which  they 
formed  a  part;  others  were  added  to  kivas  after  those  structures  had 
been  completed  and  used. 

The  kiva  in  Oasa  Blanca  ruin  {shown  in  figure  14}  appears  to  have 
had  an  appendage  of  this  sort,  not  constructed  after  the  usual  manner, 
but  added  outside  the  rectangularwall  and  composed  of  mud  or  adobe. 
At  three  other  places  in  the  lower  ruin  these  structures  are  found,  all 
constructed  of  mud  or  adobe  and  all  attached  to  adobe  walls.     It  is 
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doubtful  whether  these  three  exatoples  should  be  classed  vith  the  pre' 
ceding,  but  as  they  may  have  beeu  used  in  the  same  manner  tbey  should 
be  mentioned  here.  Another  doubtful  example  occurs  io  the  upper 
part  of  the  Bsme  ruin  and  has  already  beeu  described  (page  110),  It 
was  COD  struct  ed  of  stone  at  some  time  subsequent  to  the  completion  of 
the  wstH  against  which  it  rests. 

Over  twenty  ago  Mr  W.  H.  Holmes  found  a  structure  in  Maucos 
canyon  which  it  now  appears  may  be  of  this  type;  He  illustrates  it 
by  a  ground  plan  and  thus  describes  it: 

Tlie  most  striking  fenturu  of  tbis  struotnre  {rainj  it  the  round  room,  which  occnni 
about  the  middle  of  the  miu  anil  Joside  of  ti  large  rectangular  apartment.  .  .  . 
llB  tvalls  are  Dot  high  and  not  eutirely  regular,  am\  the  inside  is  curlonsl/  faxhiooed 
with  ofTsetannd  hox-like  projections.  It  is  plastered  smoothly  and  bears  considerable 
et  idence  of  having  been  used,  although  I  observed  no  traces  of  lire.  The  entrance 
to  this  chamber  ia  rutbei  extraonltuary,  and  further  attests  tlie  peculiar  importance 
attached  tu  it  by  the  builders  and  their  evident  desire  tosecnreit  Somali  poMiliility 
of  intriuion.  A  walled  and  coveted  passagenay  of  solid  masonrj,  lOfeet  of  which  is 
still  intact,  leads  ftom  an  ontei  chamber  through  the  small  intervening  npartments 
into  the  circular  one.  It  is  possible  that  this  origiually  extended  to  the  outer  wall 
and  was  entered  IVom  the  outside.  If  so,  the  person  desiring  to  visit  the  estnfla  [kiva] 
would  have  to  enter  an  aperture  about  22  iuclies  high  by  30  wide  aud  crawl  in  the 
most  abject  manmT  possible  through  a  tnbe-like  passageway  nearly  20  feet  in  length. 
tSy  first  itDpreesion  was  thai  this  peculiarly  consti-ucted  doorway  was  a  precaution 
against  enemies  and  that  it  was  probably  tbe  only  means  of  entrance  to  the  interior  of 
the  honse,  but  I  am  now  inclined  to  think  thin  hardly  probable,  and  conclude  that 
it  was  rather  designed  to  render  a  sacred  chamber  as  free  as  possible  from  profane 


In  this  example  the  tunnel  was  much  larger  tbau  usual  and  tiie  ver- 
tical shaft,  if  there  were  one,  has  beeu  so  much  broken  down  that  it  is 
no  longer  distinguishable.  iNordenskiJild  mentions  a  considerable  num- 
ber of  kivas  with  this  attachment,  and  one  which  is  described  and 
figured  is  said  tu  be  a  type  of  all  the  kivas  in  that  region,  but  an 
inspection  of  his  ground  plans  shows  more  kivas  without  this  feature 
than  with  it.  In  his  description  of  a  small  ruin  in  Cliff  canyon  he 
speaks  ot: — 

...  a  circular  room  still  in  a  fair  state  of  preservation.  The  wall  that  lies 
nearest  tbe  precipice  ix  for  tbe  inost  part  in  mius ;  tbe  rest  of  the  room  is  well  pre- 
served. After  about  half  a  inf  ter  of  dust  aud  robbisli  had  been  removed,  we  were 
able  tu  ascertain  that  tbe  walls  formed  a  cylinder  4,3  meters  in  iliumeter.  The  thick- 
ness of  the  wall  is  throughout  considerable,  and  varies,  tbe  spaces  between  the  points 
where  the  cylinder  touches  tbe  walls  of  adjoining  rooms  ■  having  been  filled  up  with 
masonry.  Tbe  height  of  the  room  is  2  meters.  Tbe  roof  has  long  since  fallen  in, 
and  only  one  or  two  beiime  are  left  anioug  the  rubbish.  To  a  height  of  1.2  meters 
from  the  floor  the  wall  i^  jierfectly  even  and  has  the  form  of  a  cylinder,  or  rather  of 
a  truuc:itii  foue,  as  it  leans  slightly  inwnnl.  The  upper  portion,  on  tbe  other  hand, 
is  divided  by  six  deep  niches  into  the  same  niiuilier  of  pillars.     Tbe  floor  is  of  elay 


le  ground  pUn  Rlren  tben-  i*  d"  jminl  sliown  wliere  tbe  wslU  of  tbe  kivn  touch  adJolniDK 
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hard,  sod  perfectly  even.  Near  the  ceotec  is  a  rooud  d^preasion  or  hole,  tive-tenths 
of  a  meter  deep  aod  oi^lit-teutliaaf  ameter  id  diameter.  This  hole  waa  entire);  full 
of  nliite  ashes.  It  vaa  uDdoabtedl;  tlio  beartb.  Between  the  hearth  and  the  outer 
wall  Btands  a  narrow,  I'urved  wail,  eight-teiitha  of  a  lucter  high.  Behioil  this  wall, 
in  tho  same  plane  as  the  floor,  a  reftangnlor  oiieuiug,  1  meter  high  and  sii-teuths  of 
a  Dieter  broad,  haa  been  constructed  in  the  outer  wall.  This  opening  formn  the 
month  of  a  narrow  passage  or  tunnel  of  rectangalar  ahape,  which  runs  1.8  meters  In 
a  horizontal  direction  and  then  goett  straight  upward,  out  iutn  the  open  air.  The 
tuQDEl  lies  under  one  of  the  six  uti'hes,  which  is  Homewhat  deeper  than  the  others. 
The  walla  are  bailt  of  carefully  hewn  blooka  of  aaudatnne.  the  inner  anrface  being 
perfectly  Bmooth  and  lined  with  a  thin,  yelluivish  plaster.  On  cloaer  examination 
of  this  plaater  it  is  fonnd  to  conaiat  of  several  Thin  laj-era,  each  of  them  black  with 
soot.  The  plaster  baa  evidently  iieen  repeatedly  restored  bb  the  walla  became  black- 
ened with  Bmoko.  A  few  smaller  niches  and  holes  in  the  wallx,  irregularly  scattered 
here  and  there,  have  preaiimably  aerved  aa  placea  of  deposit  for  dillerent  articles;  a 
bundle  of  pieces  of  hide,  tied  with  a  string,  was  found  in  one  of  them.  The  lower 
part  of  the  wall,  to  a  height  of  four-tenths  of  a  met«r,  ia  painted  dark  red  around 
Ibe  whole  room.  This  red  paint  projects  upward  in  triangular  jHiiDts,  arranged  in 
threes,  and  above  them  is  a  row  of  small  round  dots  of  red.      .  Circular 

rooms,  built  and  arranged  on  exactly  the  same  plan  as  that  deacribed  above,  reap- 
pear with  exceedingly  alight  variatiooe  in  size  and  atmcture  in  every  clifT  dwelling 
except  the  very  amalleat  onea.  .  .  .  The  nnmber  of  estufto  [kivas]  varies  in 
proportion  to  the  size  of  tho  buildings  and  the  number  of  rooms.  .  .  .  [The 
ruin  described  contained  two  kivas.]  .  .  .  The  description  of  the  first  estnfa 
applies  in  every  reajwot  to  the  second,  with  the  single  exception  that  the  whole  wall 
ia  coated  with  yellow  plaster  withont  any  red  painting.  The  wall  between  the  hearth 
and  the  singular  paasage  or  tunnel  described  above  is  replaced  by  u  large  slab  of 
Stone  aet  on  end.  It  ia  difScult  t-o  say  for  what  purpose  tfaia  tunnel  has  been  con- 
structed and  the  slab  of  stone  or  the  wall  erected  inflrontof  it.  As  I  have  mentioned 
above,  this  arraogemeot  ia  found  in  all  the  estufae.' 

The  general  similarity  between  tlio  kivas  of  De  Ghetly  and  those  of 
the  Mesa  Verde  region  will  be  apparent  from  the  above  description.  It 
Bbonld  be  added  that  in  the  section  which  accompanies  It  the  roof  of 
the  tunnel  appears  to  be  supported  by  a  series  of  small  cross  sticks, 
altbongli  no  information  on  this  point  is  afforded  by  the  test.  The 
examples  which  occar  in  De  Chelly  are  apparently  much  ruder  and 
more  primitive  than  those  of  the  Manco8,and  only  one  of  them  approaches 
the  latter  in  finish  and  elaboration. 

In  another  place '  Nordenskiold  mentions  an  example  in  which  two 
small  sticks  were  incorporated  in  the  masonry  of  the  upper  part  of  the 
tunnel  in  a  diagonal  position.  From  tbis  be  r^ects  Holmes'  explana- 
tion that  the  pas.sageway  was  used  as  au  entrance  to  the  kiva,  nor  does 
he  find  the  chimney  hypothesis  satisfactory.  He  states,  further,  that 
the  use  of  this  feature  as  a  ventilator  seems  highly  improbable.  In  one 
place  he  found  the  curtain  or  screen  constructed  not  of  masonry,  bat — 

...  of  thick  stakes,  driven  into  the  ground  cloae  to  each  other,  and  fastened 
together  at  the  top  with  osiers.  On  the  side  uearest  to  the  hearth  tbis  wooden  screen 
waa  covered  with  a  thick  layer  of  mortar,  probably  to  protect  the  timber  from  the 
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As  stared  elsewhere,  tlie  firat  byiwthesis  formed  in  tlie  field  as  to  the 
purpose  of  these  chimney  like  stractures  was  that  they  were  abortive 
cbimneys,  but  this  was  foniid  niitenable.  Tlie  next  hypothesis,  formed 
hIko  ill  tlie  field,  was  that  tlit'y  were  ceremouial  in  origiu  and  nae,  but 
why  they  should  connect  with  the  open  air  is  not  clear.  If  we  c«uld 
assume  that  they  were  ventilators,  the  problem  would  be  solved,  but  it 
is  a  fur  cry  from  pueblo  architecture  to  ventilation;  astride,  as  it  were, 
over  many  centuries.  Ventilation  according  to  this  method — the  intro- 
duction of  fresh  air  on  a  low  level,  striking  on  n  screen  a  little  distance 
from  the  inlet  and  being  thereby  evenly  distributed  over  the  whole 
chamber — is  a  development  in  house  architecture  reached  only  by  onr 
own  civilization  within  the  last  few  decades. 

if  the  shaft  and  tunnel  were  in  place,  however,  the  screen  might 
follow  as  a  matter  of  necessity.  Entrance  to  the  kivas  is  always 
through  the  roof,  a  ceremouial  requirement  quite  as  rigidly  adhered  to 
to<Iay  among  the  Pueblos  as  it  was  formerly  among  their  ancestors. 
The  same  opening  which  gives  access  also  provides  an  exit  to  the 
smoke  irom  the  fire,  which  is  invariably  placed  in  the  center  of 
thft  kiva  below  it.  This  fire  is  a  ceremonial  rather  than  a  necessary 
feature,  for  in  the  coldest  weather  the  presence  of  a  dozen  men  in  a 
small  chamber,  air  tight  except  for  a  small  opening  iu  the  roof,  very 
soon  raises  the  temperature  to  an  uncomfortable  degree,  and  the  air 
becomes  so  fetid  that  a  wliite  man,  not  accustomed  to  it,  is  nauseated 
in  half  an  hour  or  less.  Such  are  the  conditions  in  the  modem  kivas 
of  Tusayan.  In  the  smaller  stru<rtures  of  De  Ghelly  they  must  have 
been  worse.  The  Are  is,  therefore,  made  very  small  and  alwaysof  very 
dry  wood,  so  as  to  diminish  as  far  as  possible  the  output  of  smoke. 
Frank  H.  Gushing  states  that  in  certain  ceremonials  which  occur  in  the 
kivas  it  is  considered  very  necessary  that  the  fire  should  burn  brightly 
and  that  the  flame  should  ri.se  straight  from  it.  If  this  requirement 
prevailed  in  De  Chelly,  a  screen  of  some  sort  would  surely  follow  the 
construction  of  a  shaft  and  tunnel. 

More  or  less  smoke  is  generally  present  in  the  kivas  when  a  fire  is 
burning,  notwithstanding  the  care  taken  to  prevent  it.  That  a  similar 
condition  prevailed  in  the  kivas  of  De  Chelly  is  shown  by  the  smoke- 
blackened  plaster  of  the  interiors.  In  some  cases  there  was  a  room 
over  the  kivas  which  must  have  increased  the  difficulty  very  much. 
There  can  be  little  doubt  that  the  chimney-like  structures  were  not 
chimneys,  and  no  doubt  at  all  that  they  did  provide  an  efficient  means 
of  ventilation,  no  matter  what  the  intention  of  the  builders  may  have 
been.  When  we  know  more  of  the  ceremonials  of  the  Pueblo  Indians, 
and  when  extensive  excavations  have  developed  the  various  types  and 
varieties  of  these  structures  in  the  ruins,  we  may  be  able  to  determine 
their  object  and  use. 

TRADITIONS 

It  has  often  been  stated  concerning  some  given  ruin  or  region  that 
the  traditions  of  the  present  inhabitants  of  the  country  do  not  reach 
them.    In  the  case  of  Canyon  de  Chelly  the  same  statement  might  be 
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made,  for  more  than  99  Navaho  in  101),  when  asked  what  became  of  the 
people  who  bailt  the  old  houses  in  De  Ohelly,  will  state  that  a  gr^t 
wind  arose  and  swept  them  all  away,  which  is  eqaivalent  to  Baying  that 
tbey  do  not  know.  There  is  a  tradition  in  the  N^avaho  tribe,  howevert 
now  very  difficult  to  ^et,  as  it  is  confined  to  a  few  of  the  old  priests.  It 
recites  the  occupancy  of  the  canyon  before  the  Xavaho  obtained  posses- 
sion of  it,  but,  curiously  enough,  this  period  is  placed  after  the  Spanish 
invasion.  It  is  even  asserted  that  there  were  monks  in  De  Ghelly,  and 
Mummy  Cave,  Casa  Blauca,  and  one  other  ruin  have  been  pointed  out 
as  the  places  where  they  were  stationed.  No  version  of  this  tradition 
definite  und  complete  enough  for  publication  could  be  obtained  by  the 
writer,  but  Dr  Washington  Matthews,  U.  S.  A.,  whose  knowledge  of 
Navaho  myths  and  traditions  is  so  great  that  it  can  almost  be  termed 
exhaustive,  has  obtained  one  and  doabtless  will  publish  it. 

The  Hopi  or  Moki  Indians,  whose  villages  are  some  three  days' 
jonniey  to  the  west,  have  also  very  definite  traditions  bearing  on  the 
occuimncy  of  De  Chelly.'  This  tribe,  like  others,  is  composed  of  a 
iiumberof  related  clans  who  reached  their  preseut  location  from  various 
directions  and  at  various  times;  but,  with  a  few  exceptions,  each  of 
these  clans  (claims  to  have  lived  at  one  time  or  another  in  Canyon  de 
Chelly.  How  much  truth  there  is  in  these  claims  cau  be  determined 
ouly  when  the  entire  region  has  been  examined  and  thoroughly  studied. 
In  the  meantime  it  will  probably  be  safe  to  assume  that  some,  at  leasts 
of  the  mins  in  De  Chelly  are  of  Hopi  origin. 

CONCLUSIONS 

To  understand  the  rnins  so  profusely  scattered  over  the  ancient 
pneblo  country  we  must  bave  some  knowledge  of  the  conditions  under 
which  their  inhabitants  lived.  Were  nothing  at  all  known,  however, 
we  would  bejustified  in  inferring,  from  the  results  that  have  been  pro- 
duced, a  similarity  of  conditions  with  those  prevailing  among  the  pueblo 
tribes,  both  formerly  and  now ;  and  all  the  evidence  so  far  obtained 
would  support  that  inference.  There  is  no  warrant  whatever  for  the 
old  assumption  that  the  "  cliff  dwellers  "  were  a  separate  race,  and  the 
clifl'  dwellings  mnst  be  regarded  as  only  a  phase  of  pueblo  architecture. 

More  or  less  specnlation  regarding  the  origin  of  pneblo  culture  is  the 
usual  and  perhaps  proper  accompaniment  of  nearly  all  treatises  bearing 
on  that  subject.  Early  writers  on  the  Aztec  culture,  aided  by  a  vague 
tradition  of  that  tribe  that  they  came  from  the  north,  pushed  the  point 
of  emigration  farther  and  farther  and  still  farther  north,  until  finally 
the  pneblo  country  was  reached.  Pueblo  ruins  are  even  now  known 
locally  as  "Aztec  ruins."  Logically  the  inhabited  villages  should  be 
classed  as  "Aztec  colonies,"  and  such  classihcation  was  not  unusual 
when  the  country  came  into  the  possession  of  the  United  States  some 
fifty  years  ago. 
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As  oar  kaowledge  of  tbe  pueblo  culture  increased,  a  gradual  separa- 
tion between  the  old  and  tlte  new  took  place,  and  we  have  us  an 
iutermediate  hyiwthesis  many  "Aztec  rulus,"  but  no  "Aztec  colonies." 
Fiually,  as  a  result  of  still  further  knovrledge,  the  ruins  and  the  inhab- 
ited pueblos  are  again  brought  together;  several  lines  of  investigation 
have  combined  to  show  the  continuity  of  the  old  and  the  present  cul- 
ture, and  the  connection  may  be  considered  well  established.  Bat  there 
is  atill  a  disposition  to  reg^ard  the  cliff  ruins  as  a  thing  apart.  The  old 
ideaof  a  separate  race  of  cliff  divellers  now  finds  little  credence,  bat  tbe 
cliff  rains  are  almost  universally  explained  as  the  results  of  extraordi- 
nary, primitive,  or  unusual  causes. 

The  intimate  relation  between  tlte  savage  and  bis  physical  environ- 
ment has  already  been  alluded  to.  Xature,  or  that  part  of  nature 
which  we  term  physical  environment,  enters  into  and  becomes  part  of 
the  life  of  the  savage  in  a  way  and  to  an  extent  that  we  can  hardly 
conceive.  A  change  of  physical  enviroumeut  does  not  produce  an 
immediate  change  in  the  man  or  in  his  arts,  but  in  time  such  must 
inevitably  result.  Twenty-five  years  ago  the  savage  of  tbe  plains 
and  tbe  savage  of  the  pueblo  country  were  regarded  as  distinct  races, 
"aadifTerentibim  each  other  as  light  is  from  darkness;"  yet  tbe  differ- 
ences which  appeared  so  striking  at  first  have  become  fewer  and  fewer 
as  our  knowledge  of  the  Indian  tribes  increased,  and  those  which 
remain  today  can  almost  all  be  attributed  to  a  difference  in  physical 
environmeut. 

Linguistic  researches  have  shown  tbe  close  connection  which  exists 
b^ween  the  Hopi  (Moki)  and  some  of  the  plains  (or  so  called  "wild") 
Indians.  There  is  no  doubt  that  at  the  time  of  the  Spanish  discovery, 
some  three  hundred  and  fifty  years  ago,  the  Hopi  were  quite  as  far 
advanced  as' the  other  pueblo  tribes,  and  the  conclusion  is  irresistible 
that  since  it  may  reasonably  be  inferred  that  one  tribe  has  made  the 
change  from  a  nomadic  to  a  sedentary  life,  other  tribes  also  may  have 
done  so.  We  may  go  even  farther  than  this,  and  assume  that  a  nomadic 
tribe  driven  into  the  pueblo  country,  or  drifting  into  it,  would  remain 
as  before  under  tbe  direct  iniluence  of  its  physical  environment, 
although  the  environment  would  be  a  new  one.  Granting  this,  and 
the  element  of  time,  and  we  will  have  uo  difficulty  with  the  origin  of 
pueblo  architecture. 

The  complete  adaptation  of  pueblo  architecture  to  tbe  country  in 
which  it  is  found  has  been  commented  on.  Orditiarily  such  adaptation 
would  imply  two  things — origin  within  the  country,  and  a  long  [teriod 
of  time  for  development — but  there  are  several  factors  that  must  be 
taken  into  consideration.  If  the  architecture  did  not  originate  iu  the 
country  where  it  is  found  it  would  almost  certainly  bear  traces  of  former 
conditions.  Such  survivals  are  common  in  all  arts,  and  instances  of  it 
are  so  common  iu  architecture  that  no  examples  need  be  cited.  Only  one 
of  these  survivals  has  been  found  in  pueblo  architecture,  but  that  one 
is  very  instructive;  it  is  the  presence  of  circular  chambers  iu  groups 
of  rectangular  rooms,  which  occur  in  certain  regions.    These  chambers 
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are  called  esta&8  or  kivas  and  are  the  council  houses  and  temples  of  tlie 
people,  in  whicli  the  gOTernmentul  and  religious  affairs  of  the  tribe  are 
transacted.  It  is  owiug  to  their  religious  coonectioii  that  the  form  has 
beeu  preserved  to  the  present  day,  carrying  with  it  the  record  of  the 
time  when  the  people  lived  in  round  chambers  or  hats. 

In  opposition  to  tho  hypothesis  of  local  origin  it  mij^ht  be  stated  that 
there  is  no  evidence  of  forms  intermediate  in  development.  The  old- 
est remains  of  pueblo  architecture  known  are  but  little  different  ftova 
recent  examples.  But  it  must  be  borne  in  miud  that  pueblo  architec- 
ture is  of  a  very  low  order,  so  low  that  it  hardly  comes  within  a  defini- 
tion of  architeotare  as  an  art,  as  opposed  to  a  craft.  Except  for  a  few 
examples,  Bome  of  which  have  already  been  meutioued,  it  wsis  strictly 
utilitarian  in  character;  the  savage  had  certain  needs  to  supply,  and  he 
supplied  them  in  the  easiest  and  most  direct  nianner  and  with  material 
immediately  at  hand.  The  whole  pueblo  country  is  covered  with  the 
remaiusofsingleroomsnndgroupsof  rooms,  put  up  to  meet  some  imme- 
diate necessity.  Some  of  these  may  have  been  built  centuries  ago,  some 
are  only  a  few  years  or  a  few  mouths  old,  yet  the  structures  do  not  differ 
from  one  another;  nor,  on  theotherhaud,  does  the  similarity  imply  that 
the  builder  of  the  oldest  example  knew  less  or  more  than  his  descend- 
ant today — both  utilized  the  material  at  liaud  ami  each  accomplished 
his  purpose  in  the  easiest  way.  In  both  cases  the  result  is  so  rude  that 
DO  sound  inference  of  sequence  can  be  drawn  from  the  study  of  iudivid-. 
ual  examples,  but  in  the  study  of  large  aggregations  of  rooms  we  find 
some  clues. 

The  aggregation  of  many  single  rooms  into  one  great  structure  was 
produced  by  causes  which  have  been  discussed.  It  must  not  be  forgot- 
ten that  the  unit  of  pueblo  construction  is  the  single  room,  even  in  the 
large,  many-storied  villages.  This  unit  is  often  quite  as  rude  in  modern 
work  as  in  ancient,  and  both  uoderu  and  ancient  examples  are  very 
close  to  the  result  which  would  be  produced  by  any  Indian  tribe  who 
came  into  the  country  and  were  left  free  to  work  ont  their  own  ideas. 
Starting  with  this  unit  the  whole  system  of  pueblo  architecture  is  a 
natural  product  of  the  country  iu  which  it  is  found  and  the  conditions 
of  life  known  to  have  affected  the  people  by  whom  it  was  practiced. 

Granting  the  local  origin  of  pueblo  architecture  it  would  apitear  at 
first  sight  that  a  very  long  period  of  time  must  have  elapsed  between 
the  erectiou  of  the  Hrst  rude  rooms  and  the  building  of  the  many-storied 
pueblos,  yet  the  evidence  now  available — that  derived  from  the  rains 
themselves,  documentary  evidence,  and  traditions — all  suggest  that 
such  was  not  necessarily  the  case.  As  a  record  of  events,  or  rather  of 
a  sequence  of  events,  tradition,  when  unsupported,  has  practically  no 
value;  but  as  a  picture  of  life  and  of  the  couditions  under  which  a 
people  lived  it  is  very  instnictive  and  fbll  of  suggestions,  which,  when 
followed  out,  often  lead  to  the  uncovering  of  valuable  evidence.  The 
traditions  of  the  pueblo  tribes  record  a  great  number  of  movements  or 
16  BTH 13 
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migratious  from  place  to  place,  tbe  statemeuts  being  more  or  less 
obscured  by  mytholugic  details  and  accounts  of  magic  or  miracnlous 
OGCorrences.  When  numbers  of  sucli  movements  are  recorded,  it  is  safe 
to  infer  that  tbe  conditions  dictating  tbe  occupancy  of  sites  were  unsta- 
ble or  eveu  tbat  tlie  tribes  were  in  a  state  of  slow  migration.  When 
this  iut'erence  is  supported  by  other  evidence,  it  becomes  macb  stronger, 
and  wbeu  the  supporting  cyideuce  becomes  more  aboadant,  with  no 
discordant  elements,  the  statement  may  be  accepted  as  proved  until 
disproved. 

The  evident  inferiority  of  tbe  modem  pueblos  to  some  of  the  old  ruins 
has  been  urged  as  an  argument  against  their  coauection.  While  degen- 
eration in  culture  is  yet  to  be  proved,  degeneration  of  some  particular 
art  under  adverse  conditions,  such  as  war,  continued  famine,  or  pesti- 
lence, is  not  an  uncommon  incident  in  history,  and  it  can  be  shown  that 
under  the  peculiar  conditions  which  prevailed  in  the  pueblo  country 
such  degeneration  would  naturally  take  place.  One  of  the  peculiari- 
ties of  pneblo  architecture  is  that  its  results  were  obtained  always  by 
tbe  employment  of  the  material  immediately  at  band.  In  tbe  whole 
pueblo  region  no  instance  is  known  where  the  material  (other  than  tim- 
ber] was  trans]K)rted  to  any  distance;  on  tbe  contrary,  it  was  usually 
obtained  within  a  few  feet  of  the  site  where  it  was  used.  Hence,  It 
comes  about  tbat  difference  in  character  of  masonry  is  often  only  a 
difTerence  in  material.  Starting  with  a  tribe  or  several  tribes  of  plains 
Indians,  who  came  into  the  pueblo  conntry,  we  should  probably  see 
them  at  first  building  houses  such  as  they  were  accustomed  to  build — 
round  bnts  of  skin  or  brush,  perhaps  partly  covered  with  earth,  such 
as  were  found  all  over  middle  and  eastern  IJnited  States.  Supposing 
the  tribe  to  have  been  not  very  warlike  in  character  and  sabsisting 
principally  by  horticulture,  these  settlements  wotUd  necessarily  be  con- 
fined to  tbe  vicinity  of  springs  and  to  little  valleys  where  the  crops 
coald  be  grown.  The  general  character  of  tbe  country  is  arid  in  the 
extreme,  and  only  in  favored  spots  is  horticulture  x>ossible.  In  a  very 
abort  time  these  people  would  be  forced  to  tbe  use  of  atone  for  build- 
ings, for  tbe  whole  country  is  covered  with  tabular  sandstone,  often 
broken  up  into  blocks  and  flakes  ready  for  immediate  use  without  any 
preparation  whatever.  Timber  and  brush  could  be  procured  only  with 
diffieolty,  and  often  bad  to  be  carried  great  distances. 

It  has  been  suggested  tbat  tlie  rectangular  form  of  rooms  might  have 
been  developed  from  the  circular  form  by  tbe  crowding  together  npon 
restricted  sites  of  many  circular  chambers;  but  snch  a  supposition 
seems  unnecessary.  A  structore  of  masonry  designed  to  bo  roofed 
would  naturally  be  rectangular;  in  fact,  the  placing  of  a  flat  roof  upon 
a  circular  cliamber  was  a  problem  whose  solution  was  beyond  the 
ability  of  these  people,  as  lias  already  been  shown.  Along  with  this 
advance,  or  jterbaps  preceding  it,  the  social  organization  of  the  tribe, 
or  its  division  into  clans  and  ])hratriea,  would  manifest  itself,  and  those 
who  "belong  together"  would  build  together.  This  requirement  was  a 
very  uommou  one  and  was  closely  adhered  to  eveu  a  few  years  ago. 
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Althoagh  (legeDeratioa  iu  art»  is  common  enongli,  a  peculiar  condi- 
tiou  prevailed  iu  the  pueblo  regioQ.  So  far  as  the  architectare  was 
concerned  war  and  a  hostile  bamaii  eovironment  produced  not  degen- 
eration but  development.  This  came  about  partly  by  reason  of  the 
peculiarities  of  the  country,  and  partly  through  the  methods  of  war. 
The  term  war  is  rather  a  misnomer  iu  this  counectiou,  as  it  does  not 
express  the  idea.  The  result  was  not  brought  about  by  armed  bodies 
of  men  animated  by  hostile  intentions  or  bent  on  extermination, 
although  forays  of  this  kind  are  too  common  iu  later  pueblo  history, 
but  rather  by  predatory  bauds,  bent  on  robbery  and  not  indisposed  to 
incidental  killing.  The  pueblos,  with  their  fixed  habitations  and  their 
stores  of  food,  were  the  natural  prey  of  such  bands,  and  they  suffered, 
just  as  did,  at  a  later  i>eriod,  tbe  Mexican  settlements  on  the  Rio  Grande, 
with  their  immensu  flocks  of  sfaeep.  It  was  constant  annoyance  and 
danger,  rather  than  war  and  pitched  battles. 

The  pueblo  country  is  exceptionally  rich  iu  building  material  suited 
to  the  knowledge  and  capacity  of  the  pueblo  builders.  Had  suitable 
material  been  less  abundant,  mihtary  knowledge  would  have  developed 
and  defensive  structures  would  have  been  erected ;  but  as  such  material 
could  be  obtained  everywhere,  and,  there  was  no  lack  of  sites,  almost 
if  not  qoite  equal  to  those  occupied  at  any  given  time,  the  easiest  and 
most  natural  thing  to  do  was  to  move.  Owing  to  the  nature  of  the 
hostile  pressure,  such  movements  were  generally  gradual,  not  en  masse ; 
althoogh  there  is  no  doubt  that  movements  of  the  latter  kind  have 
sometimes  taken  place. 

These  conclusions  are  not  based  on  a  study  of  the  ruins  in  Canyon  de 
Chelly  alone,  which  illustrate  oiity  one  phase  of  the  subject,  but  of  all  tbe 
pueblo  remains,  or  rather  of  the  remains  so  far  as  they  are  now  known. 
They  imply  a  rather  sparsely  settled  country,  occupied  by  a  compara- 
tively small  number  of  tribes  and  subtribes,  moving  from  plac«  to  place 
onder  the  influence  of  various  motives,  some  of  which  we  know,  others 
we  can  only  surmise.  It  was  a  slow  but  practically  constant  migratory 
movement  with  no  definite  end  or  direction  in  view.  The  course  of 
this  movement  in  a  geographical  way  does  not  as  yet  reveal  a  prepon- 
derance in  any  one  direction;  tribes  and  subtribes  moved  from  east  to 
west  and  {roin  west  to  east,  from  north  to  south  and  from  south  to  north, 
and  many  were  irregular  iu  their  course,  but  the  movements,  so  far  as 
they  can  now  be  discerned,  were  all  within  a  circumscribed  area. 

Tliere  is  no  evidence  of  any  movement  from  without  into  the  pueblo 
group,  unless  the  close  relation  of  the  Ilopi  (>Ioki)  language  to  the 
other  Shosboneau  dialects  be  such  evidence,  and  none  of  a  movement 
from  within  this  area  out  of  it,  although  such  movements  must  have 
taken  place,  at  least  iu  the  early  history  of  tbe  region.  It  must  be 
borne  in  mind  in  this  discussion  that  while  we  can  itssign  approximate 
boundaries  to  the  ancient  pueblo  region  on  tlie  north,  east,  and  west, 
no  limit  can  as  yet  be  fixed  on  the  south.  The  arid  country  southward 
of  Gila  river  and  northward  of  the  Mexican  boundary  would  be  a  great 
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obstacle  to  a  movement  either  uoitli  or  aoath,  but  little  a3  we  know 
aboat  that  region  we  do  know  that  it  was  not  an  insnraiountable  obsta- 
cle. The  Casas  Grandes  of  Janos,  in  Ciiihuahua,  closely  resemble  the 
type  of  ruius  on  the  Gila  river,  in  Arizona,  of  which  the  best  example 
we  DOW  have  is  the  well-known  Ca»a  Grande  ruiu.  We  kiiow  that 
there  are  cits'  ruius  in  the  Sierra  Madre,  but  beyond  this  we  know 
little.  CoDcernlDg  the  immense  regiou  which  stretches  Irnm  Gila  river 
to  the  valley  of  Mexico,  over  1300  miles  iu  length,  we  know  praetically 
DOthing. 

lu  that  iMjrtion  of  the'pueblo  regioit  lying  withfu  the  United  States 
migratory  movements  have,  afi  a  rule,  been  confined  to  very  small  area^ 
each  linguistic  family  moving  within  its  own  circumscribed  regiou. 
Some  instances  of  movement  away  from  the  home  region  have  takeu 
place  even  in  liistoric  times,  as,  far  example,  the  migration  of  a  consid- 
erable baud  of  Tewas  from  the  Rio  Grande  to  Tuaayaii,  where  they 
now  are,  and  moreover,  this  movement  probably  occurred  en  masse 
and  over  a  considerable  distance;  but  there  is  little  doubt  that  the 
nsnal  procedure  was  dill'erent. 

Canyon  de  Ghelly  was  occupied  because  it  was  the  best  plaee  in  that 
vicinity  for  the  practice  of  horticnif  ure.  The  clif.'  ruins  there  grew  out 
of  the  natural  couditions,  as  they  have  in  other  places.  It  is  not  meant 
that  a  type  of  house  structure  developed  here  and  was  transferred 
subsequently  to  other  places.  When  the  geological  and  topographical 
euviroument  favored  their  constructioo,  cliff  outlooks  were  built;  from 
a  different  geological  stnicture  in  certain  regious  cavate  lodges  resulted ; 
in  other  places  there  were  "  watch  towers ; "  in  still  others  single  rooms 
were  built,  either  alone  or  in  clusters,  and  these  results  obtained  ijuite 
as  otteu  if  not  ofteuer  within  the  historic  period  as  iu  prehistoric  times. 

Kotwith  standing  the  possible  division  of  the  De  Chelly  ruius  into 
four  well  defined  types,  there  is  no  warrant  for  the  assumption  of  a 
large  popnlatiou.  The  tyi>es  are  interrelated  and  to  a  large  extent 
were  inhabited  not  contemi>oraueously  but  conjointly.  There  are 
about  140  ruins  in  Canyon  de  Chelly  and  its  branches,  but  few  of  them 
could  accommodate  more  than  a  very  small  population.  Settlements 
large  enough  to  furnish  homes  for  iiO  or  60  people  were  rare.  As  not 
all  of  the  sites  were  occupied  at  oue  time,  the  maximum  population  of 
the  canyon  could  hardly  have  exceeded  400;  it  is  more  likely  to  have 
been  30<». 

The  character  of  the  site  occupied  is  one  of  the  most  important  ele- 
ments to  be  studied  iu  the  examination  of  ruins  iu  the  pueblo  country. 
Iu  De  Chelly  whatever  defensive  value  the  settlements  had  was  due  to 
the  character  of  the  sites  selected.  It  is  believed,  however,  that  other 
considerations  dictated  the  selection  of  the  sites,  and  that  the  defensive 
motive,  if  present  at  all,  exercised  very  little  influence  iu  this  regiou. 
The  sites  here  are  always  selected  with  a  view  to  an  outlook  over  some 
adjacent  area  of  cultivable  land,  and  the  structures  erected  on  them 
were  industrial  or  horticultural,  rather  than  military  or  defensive. 
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The  masoury  of  tlie  raius  and  the  coostructive  expedients  employed 
by  the  bnilders  are  an  iDBnrmoantable  obstacle  in  the  Tvay  of  tbe 
hypothesis  that  tlie  cliff  ruins  represent  a  primitive  or  intemieiliate 
stage  ill  thp  growth  of  pueblo  architectare.  The  builders  were  well 
acqaaiQte4l  with  the  principles  and  methods  of  coustraction  employed 
in  the  best  work  fonnd  in  other  regions;  the  inferiority  of  their  work  is 
dne  to  sitecial  conditions  and  to  the  locality.  The  presence  of  a  number 
of  extraneous  features,  both  in  methods  and  principles  employed,  is 
farther  evidence  in  tbe  same  line.  These  features  are  certainly  foreign 
to  this  region,  some  of  them  suggest  even  Spanish  or  Mesicau  origin, 
which  implies  comparatively  receut  occupancy. 

The  openings— doorways  and  windows — found  in  tbe  rnins  are  of  the 
regular  pueblo  types.  They  are  arranged  a9  couveuieuce  dictated,  with- 
out any  reference  to  the  defensive  motive,  which,  If  it  existed  at  all, 
exercised  less  influence  here  than  it  did  in  the  modern  pueblos.  There 
is  no  evidence  of  the  use  of  very  modern  features,  such  as  the  paneled 
wooden  doors  found  in  the  pueblos;  nor,  on  the  other  baud,  are  there 
any  very  primitive  expedients  or  methods — none  which  can  not  be  found 
today  in  the  modern  villages. 

Tbe'roof,  floors,  and  timber  work  are  also  essentially  the  same  as  the 
exiimples  found  in  the  modern  pueblos.  The  notable  scarcity  of  roottng 
timbers  in  the  ruins  can  probably  be  explained  by  the  hypothesis  of 
successive  occupancies  and  subsequent  or  rei>ented  use  of  material 
difficult  to  obtain.  So  far  as  regards  the  use  of  timber  as  an  element 
of  masonry  construction  the  results  obtained  in  De  Chelly  are  rude  and 
primitive  as  compared  with  the  work  found  in  other  regions. 

The  immense  number  Of  storage  cists  fonnd  in  De  Chelly  are  a  natu- 
ral ontgrowth  of  the  conditions  there  and  support  the  hypothesis  that 
the  cliff  outlooks  were  merely  farming  shelters.  The  small  size  of  many 
of  the  settlements  made  the  construction  of  storage  cists  a  necessity. 
The  storage  of  water  was  very  seldom  attempted.  A  large  proportion 
of  the  cists  found  iu  De  Chelly  were  burial  places  and  of  Navaho  origin. 
As  a  rale  they  are  far  more  difficult  of  access  than  the  ruins. 

There  isuoevidenceof  the  influence  of  the  defensive  motive.  Defen- 
sive works  on  the  approaches  to  sites  are  never  found,  nor  can  such 
in  fluence  be  detected  iu  tbe  arrangement  of  openings,  in  the  character  of 
masonry,  or  iu  the  ground  plan.  If  the  cliff  ruins  were  defensive  Btruc- 
tnres,  an  induence  strong  enough  to  bring  about  the  occupancy  of  such 
inconvenient  andunsuitable  sites  would  certainly  be  strongeuough  also 
to  bring  aboat  some  slight  modificntions  in  the  architecture,  such  as 
wonid  render  more  suitable  sites  available.  If  we  assume  that  the  cliff 
ruins  were  farming  outlooks,  occupied  only  during  the  farming  season, 
and  then  only  for  a  few  days  or  weeks  at  a  time,  the  character  of  tbe 
sites  occupied  by  them  seems  natural  enough,  for  the  same  sites  are 
used  by  tbe  Navaho  today  iu  connection  with  fanning  operations. 

The  diiitribution  of  kivas  in  the  ruins  of  De  Chelly  affords  another  in- 
dication that  the  occupancy  of  that  region  was  quiet  and  little  disturbed, 
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aod  tUat  tiie  ruius  were  in  no  sense  defensive  stnictarea.  Xivas  are 
found  oDlf  ill  peniianeot  settlements,  aJid  the  presence  of  two  or  tbree 
of  tliem  in  a  small  settlement  comprising  a  total  of  five  or  six  rooms 
implies,  first,  that  the  little  village  was  the  home  of  two  or  more  fami- 
lies, and,  second,  that  there  vas  comparative  if  not  entire  immunity 
from  hostile  incursioHH.  If  the  conditions  were  otherwise,  these  small 
settlements  woold  have  oomhined  into,  larger  ones,  as  was  done  in 
other  regions.  Probably  these  small  settlements  with  several  kivas 
mark  a  late  period  in  the  nse  of  outlying  sites.  The  position  of  the 
kivas  in  some  of  the  settlements  on  defensive  sites,  and  their  arrange- 
ment across  the  front  of  the  cove,  suggest  that  such  sites  were  first 
used  for  outlooks,  and  that  their  occupancy  by  regular  villages  came 
at  a  later  period.  I 

All  of  the  now  available  traditions  of  the  Navaho  and  of  the  Hopi 
Indians  support  the  conclusions  reached  from  a  study  of  the  iutriusic 
evidence  of  the  ruins,  that  they  represent  a  comparatively  late  period 
in  the  history  of  pueblo  architecture.  It  appears  that  some  at  least  of 
the  ruins  are  of  Hopi  origin.  It  is  certain  that  the  ruins  were  not 
occupied  at  one  time,  nor  by  one  tribe  or  band. 

As  criteria  in  development  or  in  time  the  cliff  ruins  are  valueless, 
except  in  a  certain  restricted  way.  Tliey  represent  simply  a  phase  ot 
pueblo  life,  due  more  to  the  geological  character  of  the  region  occupied 
than  to  extraordinary  conditions,  and  they  pertain  partly  to  the  old 
villages,  partly  to  the  more  modern.  Apparently  they  reached  their 
greatest  (not  their  highest)  development  in  the  period  immediately  pre- 
ceding the  last  well-defined  stage  in  the  growth  of  pueblo  architecture, 
a  stage  in  which  most  of  the  pueblos  were  at  the  time  of  their  discovery 
by  the  Spaniards,  and  in  which  some  of  them  are  now.  Beliance  for 
defense  was  had  on  the  site  occupied,  and  outlying  settlements  for 
horticultural  purposes  were  very  numerous,  as  they  must  necessarily  be 
also  in  the  last  stage — the  aggregation  of  many  related  villages  into 
one  great  cluster.  ' 

The  cliff  outlooks  in  Canyon  de  Chelly  and  in  other  regions,  the 
cavate  lodges  of  Sew  Mexico  and  Arizona,  the  "watch  towers'*  of  the 
San  Juan  and  of  the  Zuni  country,  the  summer  villages  attached  to 
many  of  the  pneblos,  the  single-room  remains  found  everywhere,  even 
the  brush  shelters  or  "kisis"  of  Tusayan,  are  all  functionally  anal- 
ogous, and  all  are  the  outgrowth,  of  certain  indnstrial  requirements, 
which  were  essentially  the  same  throughout  the  pueblo  country,  but 
whose  product  was  modified  by  geological  and  topographical  condi- 
tions. In  the  cliff  ruins  of  De  (Jhelly  we  have  an  interesting  and  most 
instructive  e>iample  of  the  influence  of  a  peculiar  and  sometimes  adverse 
environment  on  a  primitive  people,  who  entered  the  region  with  pre- 
conceived and,  as  it  were,  fhlly  developed  ideas  of  house  construction, 
and  who  left  it  before  those  ideas  were  brought  fully  in  accord  with  the 
euviroumeut,  but  not  before  they  were  influenced  by  it. 
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DAY  SYMBOLS  OF  THE  JIAYA  YEAR 


By  Cveus  Thomas 


INTRODUCTORY 

As  tlie  origin  and  sigoificatioa  of  tlie  day  and  moptli  oauies  of  the 
Maya  calendar,  and  of  the  symbols  used  to  represent  ttiese  time  periods, 
are  now  beint^  discassed  by  students  of  Meicican  and  Central  American 
paleography,  I  deem  it  advisable  to  present  tbe  result  uf  my  investiga- 
tions in  this  line.  Tbe  present  paper,  bovever,  will  be  limited  to  tbe 
days  only,  as  1  bave  but  little  to  add  iu  regard  to  tbe  montb  names  or 
symbols.  As  tbe  conclusitin  reached  by  Drs  Seler  and  Brinton  in  regard 
to  tbe  order  and  se(|ueuce  of  the  days  of  tbe  mouth  in  tbe  different 
calendars  appears  to  be  satisfactorily  established,  it  will  be  accepted. 

As  frequent  allusion  is  made  herein  to  tbe  phoneticism  or  phonetic 
value  of  tbe  written  characters  or  bieroglypha,  it  is  proper  that  tbe 
writer's  position  on  this  point  should  be  clearly  understood.  He  does 
not  claim  that  tbe  Maya  scribes  bad  reached  that  advanced  stage  where 
they  could  indicate  eacb  letter-souud.  by  a  glyph  or  symbol.  On  tbe- 
contrary,  he  thinks  a  symbol,  probably  derived  in  most  cases  from  an 
older  method  of  picture  writing,  was  selected  because  tbe  name  or  word 
it  represented  bad  as  its  chief  phonetic  element  a  certain  cousouant  sound 
qr  syllable.  If  this  consonant  element  were  b,  tbe  symbol  would  be  nsed 
where  A  was  the  prominent  consonant  element  of  the  word  to  beindicated, 
no  reference,  however,  to  its  original  significatioo  being  necessarily 
retained.  Thns  the  symbol  for  cab,  "eartb,"  might  be  used  in  writing 
Caban,  a  day  name,  or  cabil, "  honey,"  because  cab  is  their  chief  phonetic 
element. 

In  a  previous  work '  I  bave  expressed  the  opinion  that  tbe  characters 
are  to  a  certain  extent  phonetic — are  not  true  alphabetic  signs,  but  syl- 
labic. And  at  the  same  time  I  expressed  the  opinion  that  even  this 
de&nition  did  not  bold  true  of  all,  as  some  were  apparently  ideographic, 
while  others  were  simple  abbreviated  pictorial  representations.  la  a 
subsequent  paper'  I  expressed  substantially  the  same  opinion,  and 
gave  as  my  belief  tbat  one  reason  why  attempts  at  decipherment  bave 
tailed  of  snccess  is  a  misconception  of  the  peculiar  character  of  tbe 
writing,  which  peculiarity  is  found  in  tbe  fact  that,  as  it  exists  in  the 
codiceu  and  inscriptions,  it  is  in  a  transition  stage  from  the  purely  idvo- 
graphic  to  the  phonetic.  I  slated  also  my  belief  that  tbe  writing  had  not 
reached  the  stage  when  each  sound  was  indicated  by  a  glypb  or  sign. 

■  Sturfyottl 
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This  may  fUrtber  be  explained  by  the  following  iltustration :  The  con- 
ventionalized figure  of  a  turtleliead  la  the  symbol  fora  "turtle,"  ak,  ac, 
or  aac  in  Ttlaya;  and  a  conventionalized  footprint  is  the  symbol  for 
"step"  or  "road,"  be,  heil,  in  Maya.  These  maybe  brought  together  to 
form  the  word  akpab  or  kayab,  wbich  may  have  no  reference  to  the  orig- 
inal Hignillcation  of  the*combined  symbols.  These  two  glyphs  are,  in 
fact,  combined  to  form  the  symbol  for  the  mouth  Kayab. 

These  statements  will  perhaps  suffice  to  make  clear  my  views  on  this 
question,  which  do  not  appear  to  have  been  clearly  onderstood,  ixissibly 
because  of  my  frequent  useof  thewords"phonetic"and"phonetici8m,'' 
and  perhaps  rather  loose  reference  to  "letter  elements." 

It  is  proper,  however,  to  add  that  I  am  inclined  to  the  opinion  that 
modification  iu  the  form  and  details  of  a  glyph  which  belongs  to  the 
class  which,  for  want  of  a  better  term,  we  may  designate  '-phonetic," 
iu  many  cases  indicates  a  moditication  or  change  in  the  signiflcatiou  or 
word  value.  I  say  iu  "many  cases,"  becaUi^e  these  modifications  are 
due  ofteu  to  the  greater  or  lesser  accuracy  with  which  the  glyph  is 
drawn,  the  caprice  of  the  scribe,  and  other  causes  which  have  no  refer 
ence  to  souud  or  signification.  For  example,  the  cliauge  of  a  rounded 
or  circular  symbol  to  a  face  figure,  as  is  ottien  done,  does  not  appear,  at 
least  in  the  day  signs,  to  have  any  significance.  On  the  other  hand,  a 
slight  variation,  if  permanent,  may  be  indicative  of  a  difTereuce  in  sig- 
nification or  phonetic  value.  This  appears  to  be  true,  to  some  extent, 
'whether  we  consider  the  characters  ideographic  or  as,  in  some  sense, 
phonetic. 

The  lists  of  the  days  in  the  Maya,  Tzental,  Quiche-Cakchiquel, 
Zapotec,  and  Nahuatl,  iu  the  order  usually  given,  are  as  follows: 

Xamft  of  lilt  dagt  in  Iht  differtnt  eaUndan 


MBya 

i         Tzeutal 

guiche- 
Cakcbiqiiel 

ZBpotei' 

NBhnatl 

lini». 

Imox. 

7mo,.   " 

Chilta. 

CipBctli. 

Ik. 

■  Igli. 

If. 

Gui,  Ni.  Laa. 

Ebecall. 

Akbai. 

•  Votuu. 

Akbal. 

GuMa. 

Calli. 

Kno. 

'  Ghanan. 

K'at. 

Guache. 

Cuetzpallin. 

Chicchnu. 

'  Abagb. 

Can. 

Ci,  Ziio. 

Cobnatl. 

Cimi. 

Toi, 

Carney. 

LaoB. 

Mnnlk. 

Moxic. 

Queh. 

China. 

Mazatl. 

La  mat. 

.  LauibnC. 

Canel. 

Lap*. 

Tochtli. 

Muluc. 

1  Molo. 

Toh. 

Kiza. 

Atl. 

Or. 

j  Elnb. 

Tzi. 

Telia. 

Itzciiiutli. 

Chiieu, 

1     BBt7. 

Batz. 

GollK). 

Ozomatli. 

Kb. 

Eiiob. 

E.  Ee. 

Pija. 

MalliaaUi. 

Den,  BeeD. 

Ben. 

All. 

Quii. 

Acatl. 

Is.  His. 

Hix, 

Balam. 

Ecbe. 

Ooclotl. 

.Men. 

T.iqiliu, 

Tziiiuin. 

N«a. 

Quaubtli. 
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Cib. 

Ckbau. 

Edzuab. 


Chkbin. 
Cbic. 

;    CbiDBK. 

CaLogb. 
r  Agboal. 


Abaak. 
'  Kob. 
;  Tibu. 

Hauabpn. 


Appe. 


Cozcaqaaubtli. 
■  Ollin. 

Tecpatl, 
;  i/aialiuitl. 
I  Xocliitl. 


THE  FIRST  DAY 

Haj'u.imiz(ot]miz);  Tzeotul,  imor  onHor;  Quicbe-Cakcbiqnel,  imox  or  moiin;  Zapo- 
tec,  chilla  or  chigUa;  Kabaatl,  eipaclti. 

The  symbol  of  this  day,  which  is  quite  aniforn)  in  tbe  day  series  of 
tbe  codices,  is  shown  iD  plate  LXiv,  1. '  la  this  the  esseotial  features 
appear  to  be  the  black'spot  at  the  top,  the  semicircle  of  dots  around  it, 
and  the  short  perpeudicalar  lines  in  the  lower  half.  The  form  on  the 
right  slab  of  the  "  Palenqoe  tablet,"  and  also  in  the  Lorillard  City 
inscription,  copied  by  Charuey,  is  given  in  plate  LXtv,  2.  Tbe  only 
particular  in  which  this  differs  from  the  other  is  that  the  little  circle  at 
tbe  top  iu  croashatched.  The  form  shown  in  lxit,  3,  is  found  in  the 
Tikft]  inscription;  it  shows  also  the  crosshatching  in  tbe  little  circle  at 
tbe  top.  This  character,  however,  when  combined  with  other  glyphs, 
and  when  used  otherwise  than  as  a  day  symbol,  sometimes  varies  from 
the  types  given.  For  example,  in  the  sjrmbol  of  the  month  Mac  it  is  as 
shown  in  plate  lxit,  4.  In  this  a  minut«,  divided  oblong,  takes  the 
place  of  the  dark  spot  at  the  top,  and  a  double  curved  line  accompanies 
the  circle  of  dots.  Another  form  is  shown  in  plate  lxiv,  5.  The  only 
variation  in  this  from  the  usual  type  is  the  introduction  of  two  or  three 
minute  circles  iu  the  curved  line  of  dots  and  the  divided  oblong.  Dr 
Seler  is  inclined  to  believe  that  these  are  essential  variants  from  the 
true  mir  symbol ;  nevertheless,  as  m  is  the  chief  consonant  element 
both  in  imixy  or  mox  and  mac,  there  appears  to  be  a  relation  between 
the  form  of  the  glyphs  and  their  phonetic  value. 

Drs  Seler  and  Schellhas  believe  im  to  be  the  radical  of  imix  and  imox^ 
which  are  dialectal  variations  of  the  same  word.  Dr  Brinton,  however, 
basing  his  opinion  on  tbe  fact  that  viox  and  moxin  are  used  sometimes 
as  equivalents,  decides  that  the  radical  syllable  is  m-x.  In  this  he  is 
probably  correct,  and  if  so,  this  furnishes  additional  evidence  of  the 
close  relation  between  form  and  sound,  as  in  one  case  m-x  are  tbe  chief 
phonetic  elements  and  in  the  other  m-c.  It  is  probable  that  Drs  Schell- 
bas  and  Seler  were  led  to  their  conclusion  hy  the  fact  that  the  symbol 
bears  a  close  resemblance  to  the  conventional  form  of  the  female  breast, 
which  in  Maya  is  im.  This,  which  was  perhaps  the  origin  of  the  sym- 
bol, was  probably  selected  simply  because  m  is  its  only  prominent  ele- 
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meat.  IfeverthelesB,  it  is  worthy  of  notice  that  the  symbol  for  the  day 
Ix  in  frequeutly  represeDted  as  showu  iu  plate  LXvi,  36,  from  Tro.  G'c 
Tbis  is  similar  in  some  respects  to  tlie  Imix  symbol,  and  the  name  con- 
tains tlie  i  and  j;  of  the  latter.  If  the  writing  is  phonetic,  the  points  of 
resemblance  may  have  some  significance,  otherwise  they  do  not. 

In  a  previous  paper '  I  Buggested  that  the  probable  signification  of  the 
character  lxiy,  7,  from  Dres.  14c  and  46b,  is  maax.  "monkey,  ape,  imi- 
tator." Below  the  text  in  each  case  is  seen  a  dark  male  figure  (or  deity), 
to  which  it  undoubtedly  refers,  as  is  conceded  by  Drs  Schellhas  and 
Seler.  The  face  character,  which  forms  i>art  of  the  glyph,  may  be  only 
a  determinative;  at  least  I  am  unable  to  assign  it  any  other  value  in 
this  connection,  and  the  necessity  for  such  determinative  is  apparent. 
Brasseur,  under  akabmaax,  speaks  of  a  phantom  or  hobgoblin  of  this 
name,  which  he  Bays  signifies  "the  great  monkey  of  the  night."  Perez 
gives  as  definitions  "duende"  (elf  or  hobgoblin)  and  "mlcouocturao." 
Henderson,  who  writes  the  name  akabmax,  sinf^ly  says  "sprite,  phan- 
tom." It  would  seem,  therefore,  that  among  the  superstitions  beliefs 
of  the  Maya  was  that  of  a  night  phantom  or  deity,  which  took  the 
form  of  a  monkey.  But  this  black  figure  appears  to  be  difi'ereut  from 
those  on  Tro.  34»-31»,  with  which  Seler  connects  it  and  to  which  he 
applies  the  name  Ekchuah.' 

In  the  paper  above  referred  to,  I  have  Interpreted  the  symbol  shown 
in  plateLXiv,  d(from  Dres.  35c)  maach,  "the  crow,"  assuming  the  bird- 
head  to  be  a  determinative.  Seler  concludes  that  the  bird  which  this 
represents  is  "  a  substitute,  colleague,  or  symbol  of  the  Bain  god  Ghac," 
the  so-called  Maya  TIaloc  so  frequently  represented  in  the  codices. 
Although  there  is  lu  this  case  no  bird  figure  below  to  confirm  oor 
iiiterpretation,  yet  it  appears  to  be  justified  by  the  eomparisoas  given 
and  by  its  agreement  with  the  phonetic  value  of  the  imix  symbol.  It 
is  also  further  confirmed  by  the  two  glyphs  showu  in  plate  LXTIU, 
13, 14,  which  occur  together  in  Dres.  3Sb.  In  this  case  the  two  charac- 
ters, which  are  combined  iu  plate  lxiv,  8,  are  separated,  yet  must  have 
the  same  signification.  Here  the  bird  figure  (a  man  with  a  bird's  head 
or  bird  mask)  is  seen  below.  In  both  instances  rain  is  represented, 
showing  that  the  bird  is  supposed  to  bear  some  relation  thereto.  But 
it  is  more  likely  that  it  has  direct  reference  to  the  wind  which  accom- 
panies the  rain  storm  rather  than  to  "  fruit  fain  ess,"  as  Seler  supposes. 
Be  this,  however,  as  it  may,  our  rendering  of  the  imix  symbol  in  this 
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connection  appears  to  be  justified,  and  indieates  that  tbe  symbol  is  ased 
here  for  its  pbonetic  value  ratlier  than  with  any  refereuce  to  its  primary 
signification. 

Dr  Selcr  also  refers  lu  this  connectioo  to  the  lower  line  of  fiymbola 
on  Dres.  20-30b  [three  of  which  are  shown  in  plate  Lxviii,  IS,  10,  IT); 
to  those  shovrn  in  plate  Lxviu,  18,  19,  from  Tro.  14c;  and  those  shovm 
in  plate  lxviii,  20,  21,  from  Tro.  11a.  He  remarks  that  "in  a  uniuber 
of  hieroglyphs  the  character  tmir  stauds  ns  an  equivalent  of  a  peculiar 
animal  head  which  hears  as  a  distinctive  mark  the  element  akbal  over 
the  eye.  Thus  in  the  hieroglyphs  enumeratiug  those  above  meiitiooed 
which,  standing  after  the  hieroglyphs  of  the  cardinal  points,  seem  to 
express  tlie  deities  presiding  over  thcin,  indeed  there  appears  here  on 
the  same  animal  head,  on  ono  hand  the  character  imix,  ou  the  other  the 
element  figure  105"  (our  plate  LXiv,  5). 

Although  I  am  uuable  to  interpret  satisfactorily  the  imic  symbols 
in  the  places  above  referred  to,  I  think  it  Ciiu  be  made  apparent  that 
Dr  Scleras  explanation  is  without  foundation.  For  instance,  by  refer- 
ring to  the  plates  of  the  Dresden  and  Troano  codices  mentioned,  it  will 
be  seen  that  there  is  nothing  whatever  that  refers  to  an  "animal  bead 
which  bears  the  element  akbal  over  the  eye,"  unless  we  suppose  it  to  be 
in  plate  lxviii,  10  (fVom  Dres.  29b)  and  lxvih,  21  (from  Tro.  11a). 
There  is  no  figure  below  or  connected  with  either  series  to  justify  this 
conclusion.  It  is  also  certain  that  plnte  lxvui,  21  (Tro.  lla)  ia  not  an 
animal  head.  Possibly  plate  lxviii,  16  (Dres.  29b)  may  be  intended 
for  an  animal  bead,  but  this  is  not  certain  and,  moreover,  it  is  not 
repeated  in  the  series. 

Inferring  to  Cort.  27a  it  will  be  seen  that  the  compound  glyph  shown 
in  plate  LXVIII,  22(apparently  thesameas  thaton  Tro.  lla)  is  repeated 
four  times  in  one  line,  each  connecte<lwith  a  cardinal  iioint  symbol,  and 
each  standing  immediately  over  and  evidently  referring  to  a  large  vessel.' 
It  is  stated  that  it  was  a  custom  among  the  Maya  during  certain  reli- 
gious ceremonies  to  plnce  a  vessel  in  their  temples  at  each  of  the  four 
cardinal  points.'  ^s  ^iini  and  xamavh  are  Maya  words  signifying  ves- 
sel, we  still  find  in  these  the  m  sound.  It  is  therefore  possible  that  the 
similar  glyphs  on  Dres.  29b  and  Tro.  1:1  and  15  also  refer  to  vessels. 
The  supposition  seems  to  be  strengthened  by  *be  fact  that  connected 


Dr  Brinton  (Primer  of  iii 

lyan  HI. 

p.W 

)  claim. 

,  toh 

are  dlscorercil  IliaC  il 

hi.  Uilhorto 

P««<1 '■.■«»]  ■■«,  In  rwxii 

t)-.  -0111 

hero 

ur(Cor1 

;-27«) 

Indlcote  Ih«lr  use  as  dnim. 

s.  and  n-H 

each  has  ■! 

:aniinid  point  aigiiji,  tl 

lug. 

,  nmCBSitbetheform.  tol 

eaillotl. 

esuppo.[ti. 

vnlhj 

.t  th.T  , 

irodr 

wlonofthe 

>  pTscedtug  *nd  Ifanie  folio 

wlogPsgeswBwev. 

Hieel« 

lofdlff 

n  tba  lower 

dir 

i.ian.  i«.g«MMid30.«r. 

.iMseU 

.omewluit  I 

.(th. 

.looEi 

lie,  eylinitrlcol  Comi.  barna  on  tbe 

blcki  .IInaivldual.,si>du1. 

,  lower  dH. 

ofpnge 

40  ij 

™  four  tall  cyllndrlca: 

1  Tcuela,  In 

,itj  flcu. 

e  it  Ibraat. 

Thl 

i>  »cllc 

cApied  In  Or  Drlnlon'i 

.work  with 

tbe 

■QbKripfTholKneflcet 

itgodsd 

raw  from  t 

itores," 

Additional  proof,  if  in;  i 

■ho 

•rtlmttl.e.wireve)Hl*,l. 

the  Tro.  C. 

idri. 

Onpli 

■indj'atelallrjllndi 

rical  vciiwL 

with  Ibe  Mmo  InvErteel  ¥  nigi 

■kii  on  Ih 

an  ttie  iipprr  portion jnaririned  bv 

the 
■pp 

■ametooth-Ilko  projection 

a.  1fao.« 

K  le  made  i 

^'th' 

,  plale. 

Thai 

blbe.careveueUof. 

omekindl:. 

SeeBruiieur'a  LeiiroD  ui 

ader  btcali.  slgo  the 

toenl 

loLbelo 

irlerllieilay  /»,  affoiii 

16  ETH 14 

doy  Google 


210  DAY  SYMBOLS  OS"  THE  MAYA  YEAB  (««.««.  i« 

with  the  former  are  figures  of  the  fonr  classes  of  food  animals— qnad- 
mpeds,  birds,  reptiles  (igaaoa),  and  fishes.  The  latter  refer  to  the 
hunter's  occupation,  being  accompanied  by  figures  of  the  deer.  Landai 
in  his  descriptions  of  the  various  festivals,  repeatedly  alludes  to  the 
four  Gbacs  or  Bacabs  which  represent  the  four  cardinal  iioints,  and  to 
the  different  classes  of  food  animals  presented  where  vessels  were  used. 
It  is  therefore  more  likely  that  the  symbol  is  useil  in  the  places  men- 
tioned because  of  its  phonetic  value  rather  than  as  a  substitute  for  the 
heads  of  lightning  animals,  for  which  supposed  substitution  Dr  9eler 
admits  he  can  not  account. 

Dr  Seler  refers  also  to  the  glyph  on  which  the  long  nose  deity  is 
seated,  Dres.  44a,  shown  in  our  plate  lxviii,  23.  The  prefis  he  inter- 
prets by  "man,  human  being,"  and  supposes  the  whole  glyph  refers  t» 
the  attributes  of  the  Bain  god.  As  the  deity  holds  a  fish  in  his  hand, 
and  is  seen  in  the  lowest  division  of  the  same  plate  in  the  act  of  seiuing 
fish,  is  it  not  more  liliely  that  this  symbol  should  be  rendered  by  cayom, 
"a  flshermau"!  This  is  appropriate  and  retains  the  phonetic  value  of 
the  imix  symbol. 

In  thecompound  glyph  24,  plate  LXTUi,  from  Dres.  67b,  to  which  Seler 
also  refers  in  the  same  connection,  we  see  in  the  figure  below  the  same 
deity  wading  in  water  in  which  a  fish  is  swimming.  The  right  portion 
of  the  symbol  is  the  same  as  the  last  (plate  LXviii,  23)  and  presumably 
has  the  same  signification — ca^om,  "a  fisherman,"  or  cayomal,  "to  fish." 
I  am  unable  to  interpret  the  first  or  left-hand  character;  possibly  it 
may  be  found  in  one  of  the  terms  chvcay,  or  :>av,cay,  which  Henderson 
gives  as  equivalents  of  cayomah  The  latter — oaucay — would  give  to 
this  prefix  precisely  the  phonetic  value  I  have  hitherto  assigned  it, 

The  next  character  Dr  Seler  refers  to  in  this  connection  is  that  shown 
in  plate  Lxviii,  23,  from  Dres.  40c,  where  the  long-nose  god  is  seen 
below  rowing  a  boat  on  the  water.  The  adjoining  symbol  in  the  text 
is  a  fish.  It  is  probable  therefore  that  substantially  the  same  interpre- 
tation is  to  be  given  here. 

The  group  shown  in  plate  LsiT,  9,  consisting  of  an  Imix  and  Kan 
symbol,  is  of  frequent  occurrence  in  all  the  codices.  The  relation  of  the 
characters  in  this  combination  varies,  the  order  being  frequently  the 
reverse  of  that  given  in  the  figure,  and  again  one  being  placed  on  top  of 
the  other.  They  frequently  follow  deity  symbols,  especially  the  symbol 
of  the  so  called  "Corn  god,"  and  in  these  instances  seem  to  refer  to  some 
attribute  of  the  divinity  indicated.  However,  they  are  by  no  means 
confined  to  these  relations,  being  found  quite  frequently  in  other  con- 
nections. The  combination  is  occasionally  borne  upon  the  back  of  an 
individual,  as  Dres.  I6a,  and  on  Trn.  21b  it  is  on  the  back  of  a  dog.  Dr 
Seler  concludes  "  that  it  denotes  the  copal  or  the  oflering  of  incense." 
However,  he  subsequently'  expresses  the  view  that  it  may  signify  "beans 
and  maize."    lu  a  previous  work'  some  reasons  were  presented  by  me  for 
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believing  this  combioatioD  was  intended  to  denote  bread  or  maize  bread. 
This  belief  ia  based  on  the  statement  by  Landa  in  his  account  of  the 
sacrifices  at  the  beginning  of  the  year  Multtc,  that  they  made  "images 
of  dogs,  in  baked  earth,  carrying  bread  on  the  back,"  and  the  fact  that 
in  plate  21  of  the  Codex  Tro.,  represMtting  the  sacrifices  of  this  year, 
we  see  the  figure  of  a  dog  with  this  Kan-Jmu:  group  ou  its  back.  This 
flgore  (plate  1.ZIY,  10)  probably  represents  the  images  of  which  Lauda 
speaks,  and  the  symbols  on  the  back,  bread  or  food  in  the  general  sense. 
Further  notice  of  this  combination  will  be  given  under  the  fourth  day, 
Kan. 

The  character  shown  in  plate  lxtui,  26,  from  Tro.  20*d,  is  erroneously 
given  by  Seler  as  an  example  of  the  fean-tmur  symbol.  The  two  glyphs 
on  the  mat  figure  are  uaqaestiouably  imir  symbols,  though  of  the  two 
difTerent  types  shown  in  plate  LXlT,  1  and  5.  He  suggests  that  here  it 
repla(«s  the  deity  symbol,  but  this  is  contradicted  by  the  fact  that  in  both 
groupswhere  it  appears  the  deity  symbolispresent.  The  mat-like  figure, 
which  is  probably  a  determinative,  shows  that  it  refers  to  the  sack,  bag, 
or  kind  of  hamper  which  the  women  figared  below  bear  on  the  back, 
filled  with  com,  bones,  etc.  As  mucue  signifies  "portmanteau,  bag, 
sack,  etc,"  mucub  "a  bag  or  sack  made  of  sackcloth,"  and  muowbcKck 
"to  carry  anything  in  a  sack  or  folded  in  a  shawl,"  it  is  more  than 
probable  we  have  in  these  words  the  signification  of  the  symbol.  The 
duplication  of  the  tmir  symbol  may  be  to  denote  the  plural;  or,  as  the 
words  come  Irom  a  root  signilying  "secret,  bidden,  covered,"  it  may  be 
to  intensify.  It  is  noticeable  also  that  the  latter  or  right-hand  Imix 
BjTabol  is  similar  to  that  used  for  the  month  3fac. 

In  the  right  section  of  Dres.  41b  is  the  glyph  shown  in  plate  LXiT,  11, 
which,  according  to  the  phonetic  system  that  appears  to  prevail  in  this 
writing,  may  be  translated  yulpoUo,  from  yulpol,  "to  smooth  or  place 
wood,"  or,  as  given  by  Henderson  (M9.  Lexicon), "to  smooth, plane,  or 
square  timber,  to  beat  ofi'  the  log."  This  interpretation,  which  is  given 
here  merely  because  of  its  relation  to  the  symbol  which  follows,  is  based 
in  jtartou  the  following  evidence:  The  left  character,  which  has  y  as  its 
chief  phonetic  element,  is  the  same  as  the  upper  character  in  the  sym- 
bol for  the  mouth  Yax  (plate  lxiv,  12),  and  also  the  upper  character  of 
the  symbol  for  the  month  Yaxkin  (plate  lxiv,  13),  Other  evidence  of 
its  ase  with  this  value  will  be  presented  farther  on,  and  also  in  reference 
to  the  right  character  of  the  above-mentioned  symbol  (plate  LXiv,  11), 
which  has  been  given  p  as  it«  chief  phonetic  element.  By  reference  to 
the  figure  below  the  test  the  appropriateness  of  this  rendering  is  at 
once  apparent,  as  here  iB  represented  an  individual  in  the  act  of  chipping 
oQ'  the  side  of  a  tree.  This  he  appears  to  be  doing  by  holding  in  his 
left  band  an  instrument  resembling  a  frow,  which  he  strikes  with  a 
batcbet. 

The  character  immediately  below  the  one  above  mentioned  and 
belonging  to  the  same  series  is  shown  in  plate  lxiv,  14.  It  may  be 
interpreted  mamachah, "  to  make  fiat  by  repeated  strokes."  The  phonetic 
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valae  of  the  parts  is  obtaiued  in  tliis  way.  Tlic  upper  character  vitli 
two  wings  is  Laoda's  ma,  except  tliat  the  circular  wings  contain  the  lines 
or  strokes  which  the  bishop  has  omitted,  and  which  api>ear  to  indicate 
the  m  sound  and  are  observed  in  the  J»iit>  symbol.  Colonel  Mallery, 
comparing  this  with  the  sign  of  negation  made  by  tiie  Indians  and  that 
of  the  Egyptians  given  by  CUampollion  (our  plate  lxiv,  15),  concludes 
that  it  is  derived  from  the  symmetrically  extended  arms  with  the  hands 
carved  slightly  downward.  This  will  furnish  an  explanation  of  the 
strokes  in  the  terminal  circles.  The  left  of  the  two  lower  characters  ia 
almost  identical  with  the  symbol  for  the  mouth  Mae  (plate  LXiv,  4), 
omitting  the  ca  glyph.  The  lower  right-hand  character  is  similar  to  the 
symbol  for  the  mouth  Ckuen.  We  thus  obtain  legitimately  the  sounds 
ma  ma-ch,  whether  we  consider  the  parts  truly  phonetic  or  only 
ikonomatic. 

For  further  illastration  of  the  use  of  this  symbol  and  evidence  of 
pboneticism,  the  reader  is  referred  to  the  article  in  the  American  Anthro- 
pologist above  mentioned. 

The  fact  that  a  symbol  is  used  to  denote  a  ^iven  Maya  day  does  not 
prove,  supposing  it  to  be  in  any  sense  phonetic,  that  the  Maya  name 
gives  the  original  equivalent.  It  may  have  been  adopted  to  represent 
the  older  name  in  the  Tzental,  or  Itorrowed  from  the  Zapotec  calendar 
and  retained  in  the  Maya  calendar  for  the  new  name  given  in  that 
tongue.  However,  the  symbol  for  this  first  day,  which  has  substan- 
tially the  same  name  in  the  Maya  and  Tzental,  appears  to  represent  the 
name  in  these  languages  and  to  be  in  some  degree  phonetic,  m  being 
the  chief  phonetic  element  represented  by  it.  The  crosshatching  in 
the  little  circle  at  the  top,  seen  in  gome  of  the  older  forms  found  in  the 
inscriptions,  may  indicate,  as  will  later  be  seen,  the  x  or  ch  sound,  thus 
givinfi  precisely  the  radical  m-x. 

It  may  be  said,  in  reference  to  the  signification  of  the  names  of  the 
day  in  different  dialects,  that  no  settled  or  entirely  satisfactory  conclu- 
sion has  been  reached  in  regard  to  either. 

The  Cakchiquel  word  imox  is  translated  by  the  grammarian  Ximenes 
as  "swordflsh,"  thus  corresponding  with  the  usual  interpretittionof  the 
Mexican  cipactH.  Br  Seler  thinks,  however,  that  the  Maya  names 
were  derived,  as  above  stated,  from  im.  Severtlieless  he  concludes 
that  the  primitive  significatio?i  of  both  the  Maya  and  Mexican  symbols 
is  the  earth,  "  who  brings  forth  all  things  from  her  bosom  and  takes  all 
living  things  again  into  it^"  If  wo  miiy  judge  from  its  use,  there  is  no 
doubt  that  til e  Mexican  cipactH  figure  is  a  symbol  of  the  earth  or  under- 
world. The  usual  form  of  the  day  symbnl  in  the  Mexican  codices  is 
eho^D  in  plate  LXiv,  IC,  and  more  elaborately  in  plate  LXiv,  17.  As 
proof  that  it  indicates  the  earth  or  underworld,  there  is  shown  on  plate 
7^  of  the  Borgiau  Codex  an  individual,  whose  heart  has  been  torn  (torn 
bis  breast,  plunging  downward  through  the  open  jaws  of  the  monster 
into  the  shades  or  earth  below.     On  plate  76  of  the  same  codex,  the 
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extended  jaws  open  upward,  and  into  tbem  a  number  of  persotiB  are 
marching  in  regular  order.  These  apparently  represent  the  thirteen 
months  of  the  sacred  year.  One  has  passed  on  and  diyappeared  from 
view,  and  the  other  twelve  are  fallowing  with  bowed  heads.  It  would 
eeem  from  these  to  he  not  only  symbolic  uf  the  earth  or  hades,  but  also 
to  have  some  relation  to  time. 

For  positive  proof  that  it  is  sometimes  nsett  to  denote  the  earth,  or 
that  from  which  vegetation  comes,  it  is  only  necessary  to  refer  to  the 
lower  right-hand  flgnre  of  plate  12,  Borgian  Codei.  Here  is  Tlaloc 
sending  down  rain  upon  the  earth,  from  which  the  enlivened  plants  are 
springing  forth  and  expanding  into  leaf  and  blossom.  The  earth,  on 
which  they  stand  and  from  which  they  arise,  is  represented  by  the 
flgnre  of  the  mythical  Cipactli. 

It  is  quite  probable  that  the  monster  on  plates  4  and  5  of  the  Dres- 
den Codex,  which  appears  to  be  of  the  same  genus,  is  a  time  symbol, 
and  also  that  on  plate  74  of  the  same  codex.  It  is  therefore  more 
than  likely  that  the  animal  indicated  by  the  Mexican  name  of  the  day 
is  mythical,  represented  according  to  locality  by  some  known  animal 
which  seems  to  indicate  best  the  mythical  conception.  Some  figures 
evidently  refer  to  the  alligator,  and  others  apparently  to  the  iguana; 
that  on  plates  1  and  5  of  the  Dresden  Codex  is  purely  mythical,  but 
contains  reptilian  characteristics. 

Dr  Brinton,  probably  inflnenced  to  some  extent  by  the  apparent  sig- 
nification of  the  Nahnatl  name  and  symbol,  explains  the  other  names 
as  follows : 

This  leads  me  to  identify  it  [tbe  Maya  Dime]  with  the  Maja  ma  at  mtax,  which  i« 
tlie  name  of  a  fish  (tbe  "  pez  arana,"  "  un  pescado  que  tiene  machos  brazoa  "],  prob- 
ably so  called  from  another  meauiog  at  mtx,  "tlie  beard."  ,  .  .  Tliia  idi^ntiBca- 
tion  brings  tbia  duy  name  into  direct  relation  to  the  Ziiputec  and  !<ahuatt  naniea.  In 
tbe  former,  ohlyila,  eometimes  given  as  pi-c\i>la,\9  apparently  from  U-chilla-bto, 
water  lUord,  anil  Nabuatl  cipactli  certainly  means  some  fish  or  flgb-like  animal — a 
SH'ordfisb,  alliKutor,  or  tbe  like,  thongb  exactly  wbicb  is  not  certain,  and  probably 
tbe  reference  \rith  tbem  was  altogether  mythical, 

Dr  Seler,  in  his  subsequent  paper,  gives  the  following  explanation 
of  the  Zapotec  name  ehilla  or  ckijila : 

Fottbisll^ud  in  the  lexicon  three  principal  meaoings:  Cine  Is  tbe  cubical  tieaa 
(wurfel  boline).  "  I'icbiJIla,  friaoliltos  o  bavaa  con  que  e~bau  Isa  auertes  Ioh  sorti' 
legos"  [l>eans  u»ed  by  tbe  eorcerera  lu  caatinj;  lotn  or  telling  fortunes] ;  anotbet 
meBDing  14  "tbe ridge"  (pichijEla,  lecbijlla,  cbijilatan),  lomao  cordillerade sierra); 
aoother  is  "the  crocodile"  (cocodrillo,  lagartograndi^deagua);  and  another  "sword- 
tiBh  "  (pellit-pichijlla  tao,  eepadarte  pescado).  Finally,  we  have  chilln-tao,  "the 
great  Cbilla,"  given  again  ne  one  of  the  names  of  tbe  highest  being.  Here  it  seems 
to  me  that  tbe  signification  "crocodile"  is  the  original  one,  and  thus  far  suitable. 
For  tbe  mauneriu  which  the  first  day  character  1b  delineated  in  Mexican  and  Zspoteo 
picture  writing  [onr  plate  lxiv,  16]  shows  undonbteilly  the  head  of  tho  crocodile 
with  tbe  movable  snapping  npper  jaw,  which  i»  so  tbaracterifltir'  of  the  animal. 

Attention  is  called  to  the  apparently  closely  related  word  as  given 
by  Perez — mech,  ixmech,  **  lagartija." 
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It  will  tiot  be  oat  of  place  here  to  refer  to  a  superstition  pervading 
tbe  islands  of  the  Pacific  oceao,  vbich  seems  strangely  coincident  with 
the  conception  of  the  physical  symbol  of  this  day.  This  is  a  mytholog- 
ical monster  known  in  some  sections  by  the  name  Taniicha,  and  in 
others  as  moko  or  tfio'o. 

Dr  Edward  Tregear'  speaks  of  it  as  follows: 

Tauinhn  weie  ivater  inousters  generally.  Tbey  IDCwtlj  Inhabited  lakes  aad 
streams,  bnt  souietimeB  the  sea.  ^omntimes  the  beaat  was  a  land  auimal,  a  lizard, 
etc,  bill  tbe  true  taniiclia  ii  a  water  kolpie. 

Kir  Kerry  Nichols,'  speaking  of  these  monsters,  says: 

Witb  the  other  fabulous  creations  of  Maori  mytbology  were  the  laniKihai  or  evil 
demons,  myaterioae  monsters  id  the  form  of  gigantic  lixards,  who  were  said  to  inhftbit 
anbterraDean  caves,  tbe  deep  places  of  lakes  and  rivers.  Mid  to  gnard  tabued  dis- 
tricts. They  were  on  tbe  alert  to  upset  canoes  and  to  devour  men.  Indeed,  tfaeae 
fiabnioaa  monsters  not  only  entered  largely  into  the  religions  snperstitions,  but  into 
the  poetry  and  prose  of  Maori  tradition. 

The  Hawaiian  Jlfo'o  or  JIfoAro  appears,  from  the  following  statement 
by  Judge  Fornander,  to  have  been  applied  sometimes  to  this  mytholog- 
ical monster: 

Tbe  Mo'o  or  Moko  mentioned  in  tradition— reptiles  and  lizards — were  of  several 
kinds — tbe  nta'o  with  large,  sharp,  glistening  teeth;  the  talking  mo'o,  moo-oltlo;  the 
creeping  mo'o,  moo-Jtolo;  the  roving,  wandering  mo'o,  moo-pelo;  tbe  watchful  mo'o, 
moo-kaala;  the ptophesyingmo'o,iNOO-fcat<ta;  tbedeadlymo'OiMoo-mate-o-imie.  Tbe 
Hawaiian  legends  i^equentl;  speak  of  mo'o  of  extTBordinary  size  living  iu  caverns, 
amphibious  in  their  nature,  and  being  the  terror  of  tbe  inhabitants.' 

According  to  the  Codes  Fnen-Ieal,  at  the  beginning  of  things  the 
gods  made  thirt«eD  heavens,  and  beneath  them  tbe  primeval  water,  in 
which  they  placed  a  fish  called  cipactli  (qneses  como  caiman).  This 
marine  monster  brought  the  dirt  and  clay  from  which  they  made  tbe 
earth,  which,  therefore,  is  represented  in  their  paintings  resting  on  the 
back  of  a  fish. 

A  similar  conception  is  found  both  in  Malay  and  Hindu  mythology, 
differing  somewhat  in  details,  bnt  always  relating  to  some  monster  rep- 
tile. In  the  Manek  Maya,  one  of  the  ancient  epics  of  Java,  Anta  Boga, 
the  deity  presiding  over  tbe  lowest  region  of  the  earth,  is  a  dragon-like 
monster  with  ninety  nostrils.  The  same  conception  is  found  also  among 
other  peoples. 

In  tbe  Tonga  langoage  moco  is  "a  species  of  lizard;"  in  Hawaiian 
mo'o  or  moko  is  "the  general  uame  for  lizards,"  and  the  same  word  sig- 
nifies "lizard"  in  Samoan;  mokomoko  is  tlie  Xew  Zealand  (Maori)  name 
for  a  small  lizard.    Taylor*  says  that  moko-titi  was  a  "lizard  god." 

It  is  therefore  evident  that  a  superstition  regarding  some  repdiian 
water  monster  prevailed  throughout  the  Pacific  islands.  It  is  tree 
also  that  the  Nabuatl  cipactli  certainly  means  some  amphibious  or 

I  JoDT.  Antbrop,  IdiL  Q.  B.  and  I.,  November,  1888,  p.  l!l. 

■  Ibid.,  ima.p.iM. 

•  PolyoMisp  Riuis,  vdL  I.  pp.  Tt-7T. 

•Rcv.Rloldrd  Taylor.  Te.n>.s-Mi>iil;  Londun,  1870, 
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vat«r  animal— a  svordflsh,  alligator,  or  something  of  the  kind,  thougb 
exactly  whicli  is  not  certain — or,  what  is  more  likely,  the  reference  was 
altogether  mythical. 

It  id  possible,  and  perhaps  probable,  as  stated  above,  that  the  Maya 
symbol  of  this  day  was  taken  originally  from  the  conreiitional  method 
of  representing  the  female  breast.  Drs  Seler  and  Scbellbas  appear  to  be 
of  this  opinion.  But  it  does  not  necessarily  follow  from  this  that  the 
character  used  for  the  name  of  the  day  has  any  reference  to  the  female 
breast,  as  it  is  more  liitely  ased  in  this  relation  for  its  phonetic  value 
alone,  m  being  the  chief  phonetic  element  indicated  thereby. 

If  the  supposition  herein  advanced  that  the  combination  shown  in 
ptat«  LsiT,  9,  denotes  bread  or  food  be  correct,  it  is  possible  that  the 
symbol  is  also  sometimes  used  to  indicate  "maize,"  ixim  or  xim,  on 
account  of  its  phonetic  valna  As  will  be  shown  farther  on,  the  kan 
symbol  is  not  only  used  to  denote  the  grain  of  maize  and  maize  in  the 
general  sense,  but  it  appears  to  denote  in  some  cases  bread  or  the 
tortilla. 

THE  SECOND  DAY 

I,  laa,  laata  or  liaa; 

The  form  of  the  symbol  of  this  day  presents  a  number  of  minor  vari- 
ations, the  more  important  of  which  are  shown  in  plate  LXiv,  18-26. 
Symbol  18  is  the  form  given  by  Landaf  19-24,  those  found  in  the 
codices;  25  is  from  the  lett  slab  of  the  Palenque  tablet  or  altar  plate, 
and  2C  is  fh)m  the  Tikal  inscription. 

So  far  as  this  character  can  satisfactorily  be  interpreted,  where  used 
otherwise  than  as  a  day  symbol,  the  signification  appears  to  be  wind, 
spirit,  or  life,  whether  considered  phonetic  or  not.  As  illustrations 
of  its  use,  the  following  examples  are  presented: 

At  the  right  side  of  Dres.  72c  are  the  three  characters  shown  in  plate 
LXTV,  27, 28,  and  29,  which  follow  one  another  downward,  as  shown  in  the 
figure,  the  three  forming  one  of  the  short  columns  of  the  series  to 
which  they  belong.  From  the  lowest,  which  is  the  ik  symbol,  waving 
bine  lines,  indicating  water,  extend  downward  to  the  bottom  of  the 
division.  If  these  glyphs  arc  considered  ideographic  and  not  phonetic, 
it  is  still  possible  to  give  them  a  reasonable  interpretation.  The  fall- 
ing  water  shows  that  tbey  relate  to  the  rain  storm  or  tempest.  The 
uppermost  character,  which  appears  to  be  falling  over  on  its  side,  we 
may  assume  to  be  the  symbol  of  a  house  or  building  of  some  kind  ;*  the 
dotted  lines  extending  from  its  surface  may  well  be  supposed  to  repre- 
sent rain  driven  from  the  roof.  There  is,  however,  another  possible 
interpretation  of  this  character  which  appears  to  be  consistent  with 
Mexican  and  Central  American  mythology.  It  is  that  it  indicates  a 
house,  vessel,  or  region  of  the  heavens  which  holds  the  waters  of  the 

>  Aniericu  Aathropologiit,  Jaly,  1W3,  pp.  IGSU. 
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upper  world.  Tlie  turning  on  the  side  would,  in  thia  case,  denote  the 
act  of  pouring  out  the  water  iu  tbe  form  of  rain.  Thia  supposition 
(although  I  am  inclined  to  a^lopt  the  former)  appears  to  be  supported 
by  tbe  fact  that  this  character  is  used  in  the  Dresden  Codex  as  one 
of  the  cloud  or  heaven  aynibolB,  as,  for  example,  on  plates  66  and  68. 
According  to  Ramirez,  the  Mexican  wind  and  rain  gods  occupy  a  large 
uiatisioii  in  the  heavens,  wliich  in  divided  into  four  apartments,  with  a 
court  iu  tbe  middle.  In  this  court  stand  four  eiionnoas  vases  of  water, 
and  an  infinite  number  of  very  small  slaves  (the  rain  drops)  stand 
ready  to  dip  out  the  water  from  one  or  the  other  of  these  vases  and 
pour  it  on  the  earth  in  showers.'  As  the  lowest  character  in  the  group 
mentioned  is  the  ik  symbol,  its  appropriate  rendering  here  is  beyond 
<]nestion  "wind;"  therefore,  as  two  out  of  the  three  characters,  and  the 
rain  sign  below,  indicate  th^  rain  storm,  we  may  take  for  granted  that' 
the  middle  chardcter  probably  refers  to  lightning  or  thunder. 

Additional  reasons  for  this  interpretation  are  given  in  a  previous 
paper'  and  need  not  be  repeated  here,  as  the  only  object  now  in  view 
in  referring  to  them  is  to  show  that  the  tie  symbol  is  there  used  to  denote 
wind, 

In  the  third  and  fourth  divisions  of  plate  16*  Codex  Troano,  five  per- 
sons are  represented,  each  holding  in  bis  hand  tmik  symbol  from  which 
arises  what  appear  to  be  the  sprouting  leaves  of  a  plaDt,  probably  maize 
(plate  LSiv,  30,  31).  This  is  interpreted  by  Dr  Seler  as  the  heart 
jnst  taken  from  the  sacrificed  victim,  the  leaf-shape  figures  represent- 
ing the  vapor  rising  from  tbe  warm  blood  and  flesh.  It  is  aunecessary 
to  give  here  his  reasons  for  this  belief,  as  the  suggestion  presented 
below,  although  wholly  different,  gives  to  the  symbol  iu  this  place  sub- 
stantially the  same  meaning  that  he  assigns  to  it,  to  wit,  life,  vitality. 
It  is  probable  that  the  flgure  is  intended  to  represent  the  germination 
of  a  plant — the  springing  forth  of  the  blade  from  the  seed — and  that  the 
ik  symbol  indicates  plant  life,  or  rather  the  spirit  which  tbe  natives 
believe  dwells  in  plants  and  causes  them  to  grow.  Seler's  suggestion 
that  iu  this  connection  lA:  may  be  compared  to  kan  is  appropriate,  bat 
this  comparison  does  not  tend  to  the  support  of  his  theory.  Take,  for 
e:tample,  tbe  spronting  knn  symbols  on  Tro.  '29h,  to  which  be  refers. 
There  can  be  no  doubt  that  the  symbol  represents  the  grain  of  maize 
from  which  the  sprouting  leaves  are  rising  (plate  lxiv,  32),  In  one 
place  a  bird  is  pulling  it  up;  at  another  place  a  small  quadrui>ed  is 
attacking  it;  at  another  the  Tlaloc  is  planting  (or  perhaps  replanting) 
the  seed. 

In  the  lowest  division  of  the  saiTie  plate  (Tro.  29)  are  four  individuals, 
three  y>{  whom,  as  may  be  sejD  by  studying  the  similar  figures  in  the 
d  i  \-rsion  above,  are  :uitliro|iomorphic  symbols  of  com;  the  other  an  earth 
or  underworld  deity.  One  of  the  former  holds  in  bis  bands  a  kanBymbol, 
which  is  colored  to  signify  maize;  the  others  hold  ik  symbols.    There 
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are  two  interpretations  which  may  be  givea  tbia  symbolic  repreaenta- 
tioii — ooe,  that  the  ik  glyphs  are  intended  to  denote  plant  life,  that 
vhif^b  caases  plautato  apriDgup  uDd  grow;  the  other,  that  they  denote 
vinri,  which  in  that  country  was  often  destractive  to  growing  corn. 

Very  distinct  reference  ia  made  in  the  "  Relacion  de  la  Villa  Valla- 
dolid"'  to  the  injariono  effects  of  winda  on  the  maize  crop.  It  is 
related  in  thia  report,  which  appears  to  have  been  of  an  official  char- 
acter, made  in  1.178,  that — 

Ktoid  Jud«  till  tbe  middle  or  Auf^DBt  it  rains  very  hkrd  aiid  there  are  strong  windB; 
from  the  latter  date  tbe  rains  are  not  copious  and  the  wind  blows  Btroagly  from  the 
north,  which  oanses  mtich  mortality  among  tbe  natives,  and  Spaniards  as  well,  for 
they  contract  catarrh  and  barriga  (dropsyt).  Tbls  north  wind  destroys  the  njolze 
crops,  which  form  the  main  sastenance  of  both  natives  and  Spaniards,  for  they  use 
no  other  bread. 

There  can  be  no  doubt  that  moat,  if  not  all,  of  the  flgarea  on  thia  plate 
(Tro.  20}  are  intended  to  represent  the  injurious  and  destructive  agen- 
cies to  which  inaize  and  other  cultivated  plants  were  subject.  Birds 
and  quadrupeds  pull  up  the  sprouting  aeed  and  pull  down  and  devour 
the  ripening  grain;  worms  gnaw  the  roots  and  winds  breakdown  the 
stalks,  one  oat  of  fonr  escaping  injury  and  giving  fall  retnrn  to  the 
planter.  The  latter  ia  therefore  probably  the  correct  interpretation, 
the  only  difficult  feature  being  the  presence  of  the  Earth  god,  which 
agrees  better  with  the  first  suggestion. 

It  is  to  be  observed  that  the  aeries  on  Tro.  29c  really  commencea  with 
the  right-hand  group  on  30c.  The  figure  here  holds  in  his  hand  an  ik 
symbol.  Following  this,  the  left  gronp  on  29c  showa  a  bird  pecking  the 
corn;  the  next,  a  small  quadruped  tearing  it  down;  the  next,  a  worm 
gnawing  at  the  root  of  a  plant;  and  the  fourth,  or  right^hand  group,  a 
corn  figure  holding  a  kan  symbol,  indicating  the  mature  gruin,  the 
uninjured  jwrtton  of  the  crop.  It  would  therefore  appear  that  theVA: 
symlwl  in  this  series  denotes  wind. 

As  additional  proof  that  the  symbol  ia  need  to  indicate  "wind,"  ref- 
erence is  made  to  Tn>.  24a.  Here  the  long-nose  Bain  god,  or  Maya 
TIaloc,  ia  aeen  amidst  the  storm,  clothed  in  black  and  bearing  on  his 
arm  a  shield  on  wliich  are  two  tA:  symbola  (plate  LXiv,  33),  doubtless 
indicative  of  the  flerceness  of  the  tempest.  In  front  of  him  ia  the  Corn 
god,  bending  beneath  the  pouring  rain.  On  plate  25,  same  codex,  lower 
division,  the  stoiin  is  again  symbolized,  and  the  t'A:  aymbol  is  present 
here  alao. 

It  seems  from  these  facta  to  be  quite  certain  that  the  value  of  the 
symbol  in  the  codicea,  eo  far  as  it  can  be  satiafactorily  determined, 
corresponds  in  signification  with  the  Maya  name. 

Referring  again  to  Dr  Seler'a  theory  that  the  plant-like  figures  on 
Tro.  15",  16"  indicate  the  freshly. extracted  heart  and  the  vapor  arising 
therefrom,  the  following  additional  items  are  noted:  He  says  that  in 
the  text  the  scene  below,  or  at  least  tlieae  spronting-plant  figures, 

>  Cong,  lattr.  .lu  AmerlcaaislM,  A>:t'a  dc  U  Cuirta  Keuniou.  Uadrid,  IHSl,  turn  2.  pp.  1I3-IT4. 
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are  expressed  by  hieroglyphs  27-29,  plate  Lxviii.  His  compftrison 
with  the  so-oslled  heart  figures  fittm  the  Mexican  codices  can  scarcely 
be  regarded  as  convinciug,  for  there  is  hardly  any  resemblance.  More- 
over, he  omits  to  famish  an  expIanatioD,  on  bis  theory,  of  the  fact  that 
some  of  these  rising  "vapors"  are  crowned  with  blossoms  or  fruit  (plate 
LXiv,  31). 

1  think  it  quite  probable  that  Ur  Seler,  although  not  accepting  the 
theory  of  phoneticism,  has  been  inflnenced  to  some  exteot  by  the  form 
of  the  right'liand  character  of  the  glyph  shown  in  plnte  lxviii,  27. 
This  is  much  like  Landa's  o,  and  ol  in  Maya  denotes  "heart,  etc." 

According  to  Brasseur,  oloh  signifies  "a  germ"  and  "to  germinate;" 
hokol  also  has  abont  the  same  meaning.  This  furnishes  a  consistent 
and  appropriate  explanation  of  the  figures,  and  gives  at  the  same  time 
the  phonetic  value  of  the  glyph.  I  have  not  determined  the  prefix 
satisfactorily,  but  presume  it  is  some  word  having  cA'  or  £;'  as  its  chief 
phonetic  element,  which  signifies  "little,"  "plant,"  or  something 
similar. 

2  have  not  det«nnined  the  other  symbols  to  vhich  Seler  alludes  in 
this  oonnection,  but  some  of  them,  as  may  be  seen  by  comparison  with 
other  iMiftsages,  do  oot  have  special  reference  to  the  plaut-Uke  figures. 

Whether  the  little  sharp-eortier  square  seen  in  the  upi>er  right-band 
character  of  the  compound  symbols  shown  in  plate  lxvi,  28  and  55,  and 
others  of  similar  form,  are  to  be  taken  as  t^  glyphs  is  yet  an  undecided 
question.  Dr  Seler  appears  to  have  excluded  them  from  this  category 
in  his  paper,  so  frequently  referred  to,  though  he  subsequently  brings 
them  into  this  relation.  But  in  these  places  he  gives  the  glyph  the 
signification  "fire"  or  "fiame."  It  is  possible  that  in  some  of  the  cases 
to  which  he  refers  he  is  correct,  as,  for  example,  in  regard  to  the  figure 
shown  in  plate  lxviii,  30,  from  Drea.  25,  where  it  is  iu  the  midst  of  the 
blaze.  If  so,  the  word  equivalent  must  be  kak,  as  it  is  seemingly  a 
variant  of  tA',  and  hence  may  be  supposed  to  have  the  k  sound.  This 
will  agree  with  his  interpretation  of  plate  LXVI,  29,  by  kinichkahno; 
but  in  this  case  we  must  give  ich  as  the  value  of  the  so-called  ben 
symbol.  This,  however,  is  not  so  very  objectionable,  as  there  are  other 
places  where  the  chief  phonetic  element  of  the  ben  glyph  appears  to 
be  t.  It  is  also  to  be  remembered  that  it  is  much  like  Landa's  t.  It  is 
Ukewise  true,  as  will  hereafter  be  shown,  that  the  value  ben  does  not 
appear  to  bold  good  where  it  occurs  in  combination  with  other  symbols. 
However,  until  a  satisfactory  rendering  of  this  little  four-comer  ik  ( I) 
symbol  in  some  other  place  than  the  fire  is  found,  I  am  hardly  prepared 
to  give  full  acceptance  to  Dr  Seler's  supposition. 

The  Zapotec  names  ai-e  somewhat  difficult  to  bring  into  harmony 
vrith  the  others.    Br  Brinton's  solution  is  as  follows: 

Id  tliftt  toDfiue  we  have  Hii,  air,  wind;  chik,  breath;  wbicU  we  may  bring  iulo 
relation  with  giii ;  aod  we  Bud  guiieber,  wind- anil -water  cloud  (unbe  cou  vient  j 
kgua).  Dr  Seter  prefers  to  derive  ^Ki  from  qiiii,  lire,  flame,  the  Dotion  of  which  ia 
often  aasnpjated  with  wind. 
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It  was  probably  this  notioa  nnd  the  fact  that  the  little  foar-coruer 
lit  ( t]  symbol  is  sometimes  seen  in  the  flame,  which  caused  this  authority 
to  believe  the  symbol  denotes  "fire,"  "flame."  In  the  maimscript 
Zapotec  Tocabalary  by  E.  A.  Fuller,  "wind"  is  bii. 

Dr  Briatou  thinks  that  ni  is  the  radical  of  nici,  to  grow,  iucrease, 
gain  life.     He  says: 

Laa,  or  laata,  ib  a  wotiI  of  man;  meaniDge,  as  wanutb,  beat,  reason,  or  iut«Ui- 
gence.    The  seDse  coidiuod  to  alt  these  expreBaiouB  seems  to  be  that  of  Hfe,  \'itality. 

The  form  of  the  Mexican  symbol  for  thfi dsij Ehecatl  (wind),  shown  in 
plate  LXiv,  34,  and  also  of  the  mouths  of  the  female  figures  on  plates 26 
and  2S,  Troauo  Codex,  which  are  emblematic  of  the  storm,  appear  to 
be  taken  from  the  bird  bill.  The  bird,  as  ia  well  known,  is  a  wind 
symbol  wiih  many  peoples.  It  has  been  so  esteemed  among  sereral 
la-ibes  of  American  Indians,  and  also  by  peoples  of  the  Old  World. 
As  nit  or  »t  signifies  "nose,  beak,  point"  in  Maya  and  several  cognate 
dialects,  is  it  not  jKtssible  that  in  this  is  to  be  found  au  explanation  of 
the  second  Zapotec  name!  In  this  case,  however,  we  mast  assume 
ibat  the  term  is  borrowed,  as  in  this  language  xi  or  xie  is  the  terin  for 
"nose."  I  notice,  however,  that  the  name  for  bird  is  given  as  viffuini 
and  piguiini.  If  pi  (rt)  is  a  prefix,  as  seems  probable  from  the  word 
for  "hen,"  guitii,  then  we  have  ttome  groand  for  believing  that  tlie 
first  Zapotec  name  has  the  same  fundamental  idea  as  the  Mexican 
symbol. 

It  therefore  would  seem  that  it  is  not  difflcalt  to  understand  the 
origin  of  the  Mexican  symbol.  Examining  plate  10,  Borgian  Codex, 
which  appears  to  represent  the  home  of  the  winds,  we  see  that,  though 
mostly  furnished  with  human  bodies,  they  have  bird  claws  as  well  as 
bills.  But  the  origin  of  the  Maya  symbol  is  more  difficult  to  account 
for.    Or  Seler  remarks: 

It  is  difficult  to  detenniDe  tbe  original  idea  of  this  cbararter.  Fignre  210  [itht 
plate  I.XIV,  24]  and  tbo  forms  on  therenefs— if  we  bave  correctly  interpreted  these— 
lead  iiB  to  tliiuk  tbat  the  wind  rroes,  or  the  figure  of  the  Tau  resulting  from  it,  woa 
the  origin  of  the  cbaraoter.  However,  the  forme  of  the  Cod.  Tro.  are  not  easily 
reconciled  with  this. 

DrBriitton'  asserts,  without  heeding  Dr  Seler's  caution,  tbat  it  is  the 
sign  of  the  foar  directions  or  four  winds — the  wind  cross — evidently 
alluding  to  the  sharp-corner  square  seen  in  our  plate  lxvi,  28.  Bat 
he  seems  to  have  overlooked  the  fact  that  it  is  never  thus  represented 
in  the  day  symbol.  Moreover,  no  satisfactory  proof  has  been  presented 
showing  that  this  form  has  this  signification.  Seler  gives  it  in  some 
places,  as  above  stated,  the  signification  "fire,"  "flame;"  and  if  his 
interpretation  of  plate  Lxyi,  29  by  Kinick-kakmo  be  correct,  as  Brinton 
seems  to  think  it  is,  bis  interpretations  are  consistent.  However,  Seler's 
assertion  that  "the  forms  of  the  Cod.  Tro.  are  not  easily  reconciled  with 
this"  must  be  admitted.    In  the  codices  this  glyph,  as  this  author 
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remarks,  *'  rather  brings  to  mind  the  idea  of  bangiog,"  often  resembling 
a  bunch  of  grai>es. 

1  take  for  granted  tlie  symbol,  when  staodiog  for  the  day,  is  not 
pictorial  or  ideographic,  but  is  adopted  for  Its  sound  value.  If  this 
BuppoEiitioa  be  correct,  then  it  must  be  a  conventional  representation 
of  something  the  Maya  name  of  which  is  ik  or  that  has  sabstantially 
this  ]>honetic  value.  The  form  of  the  Mexican  symbol,  as  above  indi- 
cated, shows  that  in  selecting  it  reference  was  had  to  the  bird  bill,  to 
whicli  possibly  may  have  been  added  the  idea  of  blowing  forcibly  from 
the  mouth,  a  common  method  of  indicating  wind.  (See  for  example  the 
bird  mouth  female,  Tro,  25b,  where  the  Ik  symbol  ia  present)  But 
it  seems  impossible  to  find  in  the  symbol  any  reference  to  the  bird, 
bird  bill,  or  the  act  of  blowing,  or  in  fact  anything  indicating,  even  by 
a  conventionalized  figure,  wind,  air,  spirit,  or  breatti.  Hence  it  is 
reasonable  to  conclude  that  it  has  been  selected  only  because  of  the 
resemblance  in  sound  of  the  thing  it  represents  to  the  name  Jit.  I 
would  be  inclined  to  believe  that  the  most  nsnal  form  is  the  represen- 
tation of  a  tooth  or  two  teeth,  the  name  being  used  for  its  phouetio 
value  only,  bat  for  the  very  troablesome  fact  that  I  can  find  no  name 
for  tooth  in  Maya  to  sustain  this  view.  If  we  could  snppose  it  to  be  a 
conventionalized  ideogram  of  an  insect,  we  would  obtain  the  desired 
sound,  as  Perez  explains  ikel  by  "bicho,  insecto,  polilla,  gorgojo," 
It  mast,  however,  be  confessed  that  none  of  these  suggestions  are 
satisfactory. 

The  following  additional  references  to  the  bird  as  a  symbol  of  the 
wind  are  appropriate  at  this  point. 

Not  only  is  the  day  Ehecatl  represented  in  the  Mexican  codices  by  a 
bird's  head,  bnt  we  see  a  bird  perched  upon  a  tree  at  each  of  the  cardinal 
points  on  plate  41  of  the  Fejervary  Codex.  Birds  are  also  perched  on 
three  of  the  four  trees  representing  the  cardinal  points  on  plate  65  of 
the  Vatican  Codex. 

In  speaking  of  the  myths  of  the  Muyscas,  Dr  Brinton '  says : 

In  the  cusmogonioal  mytbB  of  the  Mnyaoas,  this  [slliidlDg  to  a  certain  name]  was 
the  hoDie  or  eonrre  of  light,  and  nu  a  name  applied  to  the  demiargio  foroe.  la 
that  mysterious  dwelling,  ho  their  aoooiint  rau,  light  woa  shut  up  and  the  world  lay 
iu  primevnl  gloom.  At  a  certain  time  the  light  munifested  itself,  and  the  dawn  of 
the  firft  raorning  appeared,  tbe  light  being  carried  to  the  fonr  i]uartere  of  the  earth 
bf  gteiil  blaclc  birils,  who  blew  the  air  aod  winds  from  their  beak». 

The  Javanese  also  assigned  a  bird  to  each  of  tbe  cardinal  points, 
doubtless  with  substantially  the  same  mytliological  concept. 

Commenting  on  a  passage  of  the  Popol  Yuh,  in  which  the  name  Voc 
is  mentioned,  the  same  author'  says: 

Thename  ror  ia  tliat  of  a  npecica  of  bir<l  (Cakchiqiiel  Vaka).  Goto  deMribea  i  t  as 
having  green  plumage,  and  aver;  large  and  curved  bill,  apparently  a  kind  of  parrot. 
ElHewbere  iu  the  myth  (page  70)  it  is  aaid  to  be  the  mesaoDger  of  Mnrakan,  roetiog 
neither  in  the  heaven  uor  in  the  nnderworld,  but  in  a  uiotuent  Hying  to  the  sky,  to 
Hurakan,  who  dwells  there. 
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This  is  uaqaestionably  the  wind  symbnitzed  as  a  bird.  The  name  for 
wind  in  Malay  is  bat/u,  and  Vayu  is  a  Wiud  god  in  Iliiidii  mythology, 
tiarud,  the  Bird  deity  of  the  Hindu  Pantheoii,  who  plays  such  an 
important  rdle  in  the  Mahabbarata,  and  is  so  frequently  termed  therein 
"the  foremost  ranger  of  the  skies,"  is  apparently  the  Storra  god,  the 
eiiuivalent  of  the  Maya  H^rnkan. 

We  may  reidark  incidentally  that  a  curious  coincidence  is  found  in 
the  fact  that  there  appears  to  be  a  relation  between  the  wind  and 
monkeys  in  the  mythology  both  of  the  Hindu  and  of  the  natives  of 
Central  America,  or  at  least  of  Mexico.  Hanuman,  the  Monkey  god, 
who  plays  such  an  important  part  in  the  Uamayaua,  was  the  sod  of 
Pavana,  the  chief  Wind  deity.  According  to  Brassear,  in  his  iotrodac- 
tory  essay  to  the  Popot  Vuh,  it  is  stated  in  the  Oodex  Chimalpopoca 
that  the  men  were,  on  a  day  Ehecatl,  changed  by  the  wind  into  monkeys. 
Ou  what  peculiar  mythological  conception  this  idea  is  based  I  am 
unable  to  state. 

THE  THIRD  DAY 
ittym,akbal;  TienUl,  i 

The  form  of  the  Maya  character  as  given  by  Laada  is  shown  iu  plate 
Lxiv,  35^  those  usually  fouud  in  the  codices  are  presented  in  figures  3ti 
and  37  of  the  same  plate.  A  slight  variation  which  sometimes  occurs 
in  the  Dresden  Codex  is  given  in  plate  lxiv,  38.  In  figure  39  of  this 
plate  circular  dots  take  the  place  of  the  teeth.  In  another  variant, 
shown  in  figure  40,  there  is  n  row  of  dots  immediately  below  the  broken 
cross  line.  The  forms  shown  iu  figures  41  and  42  are  from  the  inscrip- 
tions. As  will  be  seen  by  comparing  figuies  30  and  38  with  plate  LXT, 
64,  this  glypb,  in  some  of  its  forms,  resembles  somewhat  closely  the 
cAuen  symbol,  but  is  generally  readily  distinguished  from  it  by  the  wavy 
line  across  the  face  and  the  absence  of  the  little  divided  oblong  at  the 
top,  which  is  mostly  present  iu  the  chuen  symbol.  The  lower  triangle 
is  OHually  sharp  and  extends  to  the  top  in  the  akhal  symbol,  while  that 
in  the  chuen  glyph  is  broad  or  rounded  and  does  not  extend  to  the  top. 

The  signification  of  the  Maya  and  Cakchiquel  names,  and  also  of  the 
Zapotec,  is  "night"  or  "darkness."  The  Tzentalnameis  that  of  a  cele- 
brated hero,  which,  according  to  Dr  Briutou,  is  derived  from  the  Tzental 
word  uotan,  "heart"  or  "breast."  This  explanation  is  accepted  by  Seler, 
as  Bishop  Xunez  de  la  Vega,  the  principal  authority  regarding  this 
mythological  personage,  says  that  "iu  every  province  he  was  held  to  be 
the  heart  of  the  village,"  Dr  Seler  also  adds  that  " '  hCiirt  of  the  village' 
is  in  Mexican  called  tepeyolloU,  and  that  is  the  name  of  the  deity  of  the 
third  day  character,  calH"  (plate  lxiv,  ■Ifi). 

The  Mexican  name  calli  signifies  house.  The  method  by  which  Dr 
Brintuu  brings  this  and  the  Tzental  names  into  harmony  with  the  idea 
of  darkness  or  night  is  as  follows: 

Tbe  lioase  is  that  ivhich  is  wtthiu,  is  dark,  abuts  out  the  light,  etc.  PoBSiblf  the 
deHvatioa  wns  ajiubolic.      Votau  was  called  "ihe  heart  of  tbe  natioDi"  aiid  at 
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Tlazoaloyao,  in  SocoDuico,lieoonBtrnat«d,  b;  breathing  or  blowing,  a  "  dark  house," 
in  which  he  i-oucealed  the  eacied  objects  of  his  cult.  In  this  myth  we  find  an 
nne<|Divocal  connection  of  the  idea  of  "darkness"  and  "house." 

Dr  Seler's  explanation  is  Bubstautially  the  same;  he  differs  some- 
what, however,  from  Br  Brinton  ia  regard  to  the  derivation  of  the 
word  volan  (or  notan),  as  he  ohtains  it  from  the  Maya  ol,  vol,  "heart, 
Bonl,  will,  etc,"  aod  fan,  *'iii  the  midst,"  also  "sarface,  level,  extent, 
ftout."  He  concludes,  therefore,  if  tiosigDifies  heart,  that  uotan  denotes 
"the  iotDOSt  heart"  or  "heart  of  the  expanse.^  It  is  proper,  however, 
to  call  attention  to  the  fact  that  Dr  Bnntou's  derivation  of  the  name 
in  bis  "American  Hero  Myths"  is  slightly  different  from  that  given  in 
liis  "Ifative  Calendar,"  above  mentioned.  In  the  former  he  says  uotan 
"is  from  the  pure  Maya  root  word  tan,  which  means  primarily 'the 
breast,'  or  that  which  is  in  the  front  or  in  the  middle  of  thehody ;  with  the 
possessive  prefix  it  becomes  utan.  In  Tzental  this  word  means  both 
'breast'  and  'heart.'"  It  mast  be  admitted  that  these  explanations 
are  apparently  somewhat  strained,  yet  it  is  possible  they  are  substan- 
tially correct,  as  they  appear  to  receive  some  support  flrom  the  figures 
in  the  Mexican  codices. 

Plate  75  of  the  Borgian  Codex,  which  is  in  fact  the  lower  part  of  the 
fignre  on  plate  76,  heretofore  alluded  to,  although  having  reference  to 
the  underworld,  appears  to  be  in  part  a  delineation  of  night.  The 
large  black  figure  probably  represents  night,  the  smaller  star-like 
figures  denoting  stars,  and  the  large  one  the  night  sun,  or  moon.  The 
house  in  the  lower  right-hand  comer,  with  the  black  lining,  is  the  bouse 
of  darkness.  The  wind  symbol  above  the  roof  indicates  relationship 
with  the  winds.  Dr  Seler  interprets  these  star-like  figures  as  sun  sym- 
bols, bnt  the  number  found  together  on  this  plate  forbids  the  supposi- 
tion tbat  they  represent  suns.  Moreover,  the  association  with  the  dark 
figure  renders  it  probable  that  they  are  here  need  to  denote  stars. 

There  is,  however,  a  lack  in  these  explanations  of  a  connecting  link, 
which  seems  necessary  to  render  them  entirely  satisfactory.  The  name 
ajipears  to  be  intimately  associated  with  tbat  for  serpent;  or  perhaps  it 
would  be  more  correct  to  say  that  this  mythological  personage  appears 
to  be  intimately  connected  in  some  way  with  the  serpent.  The  title  of 
the  Tzental  mauuHcript  containing  the  myth  was,  according  to  Cabrera, 
"Proof  that  I  am  a  Chan,"  which  signifies  "  serpent."  His  chief  city  was 
yachan,  "the  house  of  the  serpent;"  Ms  treasure  house  was  a  cavern. 
Simply  designating  him  by  "the  heart  of  the  nation,"  "heart  of  the 
village,"  does  not  appear  to  furnish  a  full  explanation  of  his  attribates 
or  characteristics. 

As  the  symbol  of  this  day  is  frequently  connected  with  clond  and 
rai  n-storm  series,  as  in  Tro.  2ua,  where  it  appears  to  be  that  from  wliich 
rain  is  falling,  its  signification  in  these  places  would  appear  to  be 
"cloud,"  which  carries  with  it  the  idea  of  shade,  shadow,  and  darkness. 
This  being  true,  the  most  likely  supposition  in  regard  to  the  origin  of 
the  symbol  is,  that  it  was  designed  to  represent  the  cloud  breaking  into 
drops  and  falling  as  rain — in  other  words,  the  weeping  cloud.    Such 
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appears  beyond  qnestion  to  be  its  sigaification  in  Tro.  25a  and  iu  otber 
places  in  the  same  and  other  codices.  This  sopposition  isalsocoDeistent 
vith  the  fact  tbat  some  of  the  symbols,  especially  those  of  the  inscrip- 
tions (plate  LXiv,  12),  have  dots  along  tbe  broken  line,  which  may  indi- 
cate tberaindrops  into  which  the  cloud  is  breaking.  1  am  therefore  not 
inclined  to  accept  Dr  Seler^s  supposition  that  it  is  intended  to  repre- 
sent tbe  opening  to  a  cavern,  after  the  conventional  method  adopted  by 
tbe  Mexican  artists.  It  is  improbable,  though  not  impossible,  that  tbe 
older  system  may  have  adopted  some  features  from  the  younger. 
Moreover,  this  supposition  on  the  part  of  Dr  Seler  is  in  direct  conflict 
with  his  statement  in  tbe  immediately  preceding  paragraph.  He  says : 
It  JH  to  be  ob»rTed  as  applying  obiefly  to  the  maDaaorlpts  aad  the  relleA,  that 
tbe  two  side  pointa  which  project  like  t«eth  trom  the  iimer  circle  of  tbe  charaoter 
conld  in  nowise  bare  aignitied  teeth.  Such  an  interpretation  ie  contradicted  by  tbe 
occasional  change  of  tbeir  position  [plate  lxiv,  47]  and  tbe  fact  tliat  the;  alto 
appear  now  and  then  exactly  like  eyes  [plate  uiiv,  39]. 

Now  the  Mexican  cavern  symbol,  as  shown  in  his  figures  and  as 
given  in  Peilaflel's  "Nombres  Geogr4flco8,"  appears  to  be  the  open  ser- 
pent mouth  with  teeth  and  fangs.  It  is  therefore  more  probable  that 
the  symbol  was  derived  as  above  indicated.  Among  tbe  Indian  picto- 
graphs  given  by  Colonel  Mallery '  as  representing  clouds  are  those  shown 
in  plate  lxiv,  43  and  44,  An  Ojibwa  cloud  symbol '  is  shown  iu  plate 
LXIV,  45,  in  which  the  circular  outline  deuotest  he  sky.  It  seems  quite 
likely  that  the  Maya  symbol  is  intended  to  convey  precisely  tbe  same 
idea.  On  the  left  (bottom)  of  plate  70,  Borgian  Codex,  is  a  curved  or 
arch-like  figure  somewhat  on  the  same  order  as  those  given.  It  appears 
to  represent  the  sky — but  darkened  sky,  indicating  night  or  obscurity. 
On  its  apper  surface  are  nine  heads,  which  probably  signify  the  "Nine 
Lords  of  tbe  Night."  Below  it  is  a  black  figure.  On  each  side  are 
two  figures,  the  color  of  the  four  difi'ering — one  blue,  another  yellow, 
another  black,  and  the  other  red.  These  are  probably  the  regents  of 
tbe  cardinal  points. 

If  this  sn])])ositiou  be  correct,  the  symbol  is  purely  ideographic  and 
not  phonetic  or  ikouomatic :  but  this  does  not  forbid  tbe  idea  that  when 
ased  in  other  combinations  it  is  used  phonetically  to  give  the  chief 
sound  element  of  the  word  indicated  by  tbe  ideograph.  Dr  Seler 
claims,  as  corroborative  of  his  supposition,  that  "  all  symbols  which 
are  combined  with  the  name  of  the  third  character  are  to  be  fully 
explained  through  the  word  '  cavern.'"  But  it  is  far  more  likely  that 
this  (so  far  as  it  holds  good)  is  due  to  tbe  fact  that  the  symbol  is  used 
because  of  its  phonetic  value  or  its  chief  phonetic  element,  ak,  which 
is  the  same  as  the  chief  element  of  the  Maya  name  for  cavern — actun, 
actan,  dktan  (Henderson,  MS.  Lexicon). 

If  this  supposition  be  correct,  it  may  furnish  a  clue  to  tbe  name  of  tbe 
deity  whose  symbol  is  shown  in  plate  LXiv,  48.     Here  the  left-hand 
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cbiiracter  is  the  akbal  aymbol  (ttaoagb  not  complete)  surrounded  by  »  cir- 
cle of  dots.  This  circle,  Dr  Seler  contends,  often  indicates  flames  which 
consume  the  object  it  sorrouDds,  or  light  ^hich  emanates  from  that 
object.  If  the  whole  is  batasimple  ideogram,  it  must  lie  taken,  as  a  wholis 
88  indicating  a  particular  mythological  jterGonage ;  otherwise  it  is  in  part 
phonetic,  or  given  after  the  Mexican  rebus  method  of  denoting  names. 
If  not  a  simpli)  ideogram,  this  prefix  is  most  probably  used  in  some 
sense  phouetically  with  reference  cliiefly  to  the  it  sound.  The  circle  of 
dots  is  used  here  probably  to  indicate  the  vowel  sonnd  u  or  o.  But 
in  making  this  stiggestiou  I  do  not  by  any  means  intend  to  suggest 
that  the  Maya  scribes  had  reached  that  stnge  of  ndvancement  where 
they  could  indicate  eiich  sound  by  a  character.  All  I  wish  to  assert  is 
that  I  And  in  numenms  cases  characters  accompanied  by  this  circle  of 
dots  where  the  jiroper  interpretation  appears  to  be  a  word  Jiaving  us 
its  prominent  vowel  element  u  or  o.  Hence  the  inference  that  there  is 
some  relation  between  this  circle  and  these  vowel  sounds — this  and 
nothing  more. 

In  Dres.  IRc  is  the  symbol  shown  in  plate  lxiv,  49.  This,  as  I  have 
showu  elsewhere,'  represents  the  kukuitz  or  Quetzal  &gure<l  below  the 
text.  Here  are  encircling  lines  of  dots,  and  in  the  Maya  name  the  w 
sound  rei)e)ited ;  and  here  also  is  Landa's  kv.  In  I>res.  47c  the  symbol 
for  the  month  Mol  is  given  as  shown  in  plate  lxiv,  50.  Here  again  is 
seen  the  circle  of  dots,  and  the  vowel  appears  to  hold  good  in  other 
places.  We  see  it  in  Landa's  first  o.  It  will  also  assist  u  i  in  giving  at 
least  a  consistent  interpretation  to  the  strange  character  shown  in  plate 
LXIV,  51,  which  occurs  repeatedly  on  plate  19  of  the  Tro.  Codex.  In  the 
pictures  below  are  individuals  apparently,  and  as  interpreted  by  most 
authorities,  engaged  in  grinding  paint  or  other  substance  or  in  making 
fire.  The  right  half  of  the  glyph,  including  the  circle  of  dots  and  cross- 
hatching  might,  according  to  the  value  heretofore  given  these  elements, 
be  rendered  by  Aucfc, "to  rub,  grind,  pound,  pulverize;"  which  certainly 
agrees  with  the  interpretation  usually  given  the  pictures  below.  Pos- 
sibly the  whole  glyph  maybe  interiireted  by  cccelhuchah,  "to triturate." 
While  this,  so  fur  as  it  relates  to  the  left  portion  of  the  gly[)h,  is  a 
mere  sug!;estion,  it  agrees  with  the  fact  that  the  ornamented  or  cross- 
barred  border  is  found  in  the  symbol  fur  Gib,  and  the  three  dots  with 
Linnla's  c' 

lAniBrli^an  Anthrupuloglst,  July,  ISM,  jip,  SM-i'iO. 

'UrlirlDluiKPrimi'r,  btc,  i>.  eiJeiplalualtDii  tliu  njuibol  of  ■  dram.  Be  nmitrkollut  "in  a  mnra 
highly  convenlinniiliii'd  rarin  we  And  thrm  lu  the  Cnd.  Tnunii  ILiu^  (givf.ig  plate  Uiv.  51J.  wliii^h  liu 
iHun  BipUlurd  b.v  Poiiniie,  Thonui,  aod  otbeni  ■■  makinK  fire  or  at  grlDdlntt  paint.  It  In  obvliiuily 
tbediamtan.  wIiHtlbavecaElwIlbo  'jKiLtiTy  dMsratlun'  aniuiid  tlw  Ilgiin'<i.  ahaicinelbat Ilia  budy 
or  tliP  dniiii  wan  onrtbcnwan-."    Yel  Ip.  I'JV  and  Hj;.  li)  Dr.  Briotun  ciplalna  Ibla  Idmtlcal  Rriiup  or 

ItmiDH  lamuL-laarlbattblaglj-phriiprEseiitiiiiamtifaingiathaplctDre,  ■nduatthepenouiije.aiibeni 
laaapnialglypta  rorlblo.  A  coiuparisDnof  tbsgrunpalu  the  tvadlvisioniiof  thia  p1aIe<Tro.  IS)  and 
platci  &  unci  0  b  ot  tba  OrPHtru  Cod«i  ibuwa  tbat  llie  gbpli  r^''"  to  Uie  work  or  aclIoD  Indicated  by 
the  pictures.  Tbat  1 1  relarm  to  soiDotblng  In  ur  loiUr'alnl  by  ibB  picturei,  ukd  that  na  droni  la  fl|u»d, 
will,  1  tlilDk,  be  adinitwd  by  moat  •tudeLta  of  titeaa  oodloes. 
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In  Tro.  ll'd  ia  the  cliaracter  sbown  in  plate  lxiv,  52.  As  the  right 
portion  ia  the  upper  part  of  the  symbol  for  ckiHn, "  west''  (see  plate  LXIV, 
53),  its  phonetic  viilue  may  be  a  derivative  of  kuch,  kiicknalii,  kucliak. 
*'to  spin,  to  draw  out  into  threads."  Henderson  gives  rhuch  as  an 
equivalent.  As  the  subflx  in  plate  lxit,  48,  is  the  character  I  have 
usually  interpreted  by  »,  this  would  give  us  some  of  the  elements  of  the 
name  Kululcan  and  not  Itzamaa,  as  Seler  and  Schellhas  i^nppose.  Pos- 
sibly, however,  the  deity  represented  may  be  BaklumCkaum,  the  god 
adored  at  Ti-ho  and  usuallyconsideretl,  though  without  apparent  justi- 
fication, as  the  Maya  Priapas. 

Tbe  somewhat  similar  character,  plate  LXIV,  m,  from  Tro.  18*c,  which 
Dr  Selcr  considers  synonymous,  is  probably  essentially  distinct,  as  it 
bears  »  somewhat  stronger  resemblance  to  the  chuea  than  to  the  alcbal 
symbol.  In  character  51,  plate  LxiT,  ft'om  Dres.  1Tb,  wbicb  denotes  the 
vulture  or  rapacious  bird  figured  below  the  text,  it  probably  indicates 
the  c  soand,  as  the  most  reasonable  interpretation  of  the  symbol  ia 
hcheym,  "the  sopilote"  (Perez),  or  kcliu^,  '-a  hawk  or  eagle."  If  tbe 
character  shown  in  plnte  Lxrr,  54,  is  intended  to  indicate  the  bird  figured 
below,  and  is  neither  of  those  mentioned,  it  is  probably  one  the  name  of 
which  begias  with  ch.  ^ 

Tbe  symbol  of  the  month  Zoa  {Tzoz  or  Zaiz)  also  contains  this  sup- 
posed akbal  glyph,  but  in  the  varied  form  laHt  above  mentioned,  which, 
as  we  bave  said,  bears  a  strong  resemblance  to  the  ckuen  symbol.  This, 
as  will  be  seen  by  comparing,  bears  a  very  dose  resemblance  to  glyph 
Lxiv,  54.  If  phonetic,  we  must  assume  that  the  ch  (if  the  interpretation 
of  the  former  be  correct)  has  been  hardened  t(»  z  or  (^.' 

The  same  character  is  also  found  in  the  symbol  for  the  montlt  Xitl 
(see  plate  lxiv,  S6,  from  Dres.  49c).  As  Dr  Seler  refuses  to  accept  the 
theory  that  the  characters  are  either  phonetic  or  ikonomatic,  he 
concludes,  in  the  following  words,  that  resemblance  in  the  forms  of  the 
symbols  indicates  relationship  in  tbe  subject-matter: 

Xul  BlgniQei  the  eoil,  the  point;  xhu/u/,  tu  end;  xalah,  xulttah,  to  bring  to  an 
end ;  xnlnb  (tbat  with  wbicb  any  tiling  ends),  boros,  or  ho  who  has  horua,  tbe  devil ; 
ikIUI,  Jests,  tricks,  deviltry.  We  see,  therefore,  that  this  word  contains  doubtless  a 
reference  to  something  anholy,  nncannj,  demoniac.  To  the  Central  Atnericaos  the 
bat  was  not  merelf  s.  noetumal  animal.  Tbe  Popol-Vnh  sjieaka  of  a  Zo'tii-ha,  "bat 
huni«e,"ono  of  tbe  five  reifions  of  the  nndernorld.  There  dwells  tbe  Cama-Eo'tz, 
"the  deatb-bat,"  the  great  beast  that  brings  death  to  ftU  who  approach  it,  and  also 
bite*  off  the  bpail  of  Hunapii. 

Instead  of  having  to  surmise  this  fancied  relation,  I  think  the  expla- 
nation is  to  be  found  in  the  fact  that  similarity  in  the  form  of  the  glyph 
is  indicative  of  a  similarity  in  the  sounds  of  the  words  represented. 
Here  the  ch  becomes  x  (sh). 

Dr  Seler  also  calls  attention  in  this  connection  to  the  animal  figures 
in  Dres.  36a  and  elsewhere,  which  are  ''represented  as  plunging  down 

<DrBrlntnn  (Prlner,  p.  I  IT)  em  In  icKSrdtoe  (lie  inperfli  to  thiagln>b  u  tbeitinor  ■antymboL 
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other  day  synibolB,  as  no  method  of  briugjng  it  into  relation  vith  the 
other  time  symbols  of  the  inscriptions  has  been  found. 

A  closely  correspotKling  form  is  seen  ia  the  symbol  for  the  month  Tzec 
as  found  iu  the  Dres.  Codex  (see  plate  LXV,  71).  If  the  glyphs  are  in  any 
sense  phonetic,  it  is  jirobable  that  in  the  comb-like  appendage  to  this 
symbol  (Landa'a  ca)  we  have  the  'o  ('%)  sound,  aud  that  the  variation  in 
the  main  character  fiy}m  the  usual  chuen  glyph  (in  having  the  bounding 
line  open  aud  turned  right  aud  left  at  the  top)  is  indicative  of  the 
variation  in  the  phonetic  value.  The  explanation  of  the  symbol,  which 
replaces  the  eye  in  the  dog  or  panther  like  figure  iu  Tto.  32c  and  33c,  and 
is  alluded  to  by  Dr  Seler  in  this  connection  (lxvi,  1),  has  already  been 
given  under  the  discussion  of  the  "Third  Da;.''  There,  as  I  have 
shown,  it  probably  indicates  the  Maya  word  choco,  "heat,  warmth,'* 
alluding  to  the  hot,  dry  season  which  parches  and  shrivels  up  the  grow- 
ing corn.  This  explanation  retains  the  phonetic  value  of  the  symbol, 
and  it  appears  also  to  be  entirely  consistent  with  the  figures  found  in 
connection  with  it. 

There  is  another  symbol  closely  allied  in  form  (plate  Lxvi,  2)  which 
is  of  frequent  occurrence  in  the  codices,  usually,  and,  in  &ct,  almost 
exclusively,  in  the  picture  spaces,  and  apparently  bearing  some  relation 
to  the  offerings.  It  is  often  in  grouim,  and  is  many  times  Tepeat«d  in 
groups  on  the  so-called  "  title  pages"  of  the  Tro.  and  Cort.  manuscripts. 
It,  however,  fi^uently  occurs  in  the  form  seen  in  the  dog's  eye  (Lxvi,l), 
grouped  as  the  other  (Dres.,  26a,  etc)  and  nndonbtedly  used  as  an 
eqaivalent,  as  we  find  numerals  attached  as  with  the  other  form.  The 
only  distinction,  aa  will  be  observed,  is  the  presence  or  absence  of  the 
little  divided  square  at  the  top.  As  that  with  the  divided  square  is 
more  detailed,  it  is  probably  the  correct  form,  and,  if  so,  can  not  be 
distinguished  from  the  Chuen  symbol. 

On  Dres.  29b,  30b,  and  31b  the  symbol  shown  in  plate  lxvi,  3,  is  found 
in  each  gronp  of  charactra^  Thisbears  aclose  resemblance  to  tbesymbol 
for  the  month  T2ec,bnt  varies  in  some  important  respects,  as  will  be  seen 
by  comparison.  The  appendix,  as  I  am  iuclined  to  believe,  gives  the 
ah,  ha,  or  hat  sound,  and  shows  that  it  is  a  verb  or  word  indicating 
action.  As  we  find  iu  each  group  the  figure  or  symbol  of  a  food  ani- 
mal, the  whole  series  may  be  supposed  to  relate  to  feasts,  or  eating,  or 
the  collection  of  food.  This  suggestion  is  strengthened  by  the  fact  that 
the  kan  or  maize  symbol  is  placed  in  connection  with  the  animal  ligurea. 
It  is  possible,  therefore,  that  this  charact«r  may  be  correctly  rendered 
by  tziclim  (tzicHmtali),  "to  distribute,  share,  divide  among  many."  As 
it  is  followed  in  each  case  by  a  cardinal-point  symbol,  and  the  symbol 
of  the  double  toiigued  or  tootlied  deity,  probably  Itzamna,  is  found  in 
each  group,  it  is  probable  that  the  text  relates  to  religious  festivals. 
This  interpretation,  however,  is  a  mere  suggestion  or  guess,  which  as 
yet  I  am  unable  to  fortify  by  any  other  evidence  than  the  resemblance 
of  the  main  cbarncter  to  the  T::cc  symbol. 
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fonnd  a  direct  homologj  b«lne«n  the  element  eaiiftc  Anil  the  element  ton.  This  is 
seen  in  tbe  hieroglyph  of  the  hnntlng  god  of  figure  83,  whose  diatiDgnishing  mark 
is  usually  SiD  eye  or  (he  element  tun  (i.  e.,  a  pierions  slone),  which  he  bean  in  the 
fhinl  of  the  headdrew.  The  hieroglyph  of  this  god  is  written  sometiines  as  in  figure 
81,  sometimes  as  figore  83.  And  that  the  element  here,  which  in  figure  82  replaces 
the  element  eaaac,  is  to  be  understood  in  f»ct  as  tun  or  "stone,  precioaa  stone,"  is 
evident,  on  the  one  hand  from  the  application  of  the  precious  stone  in  the  headdress 
(tUD,  "  piedra,  piedia  preciosa'*},  Mid,  on  the  other  hand,  from  its  use  as  tbe  base  of 
tbex>ole  on  which  Main,  tbeUayeyabdemon,  isset  up  during  tbe  imakaba  kin  (Cod. 
Dres.  25e).  Now,  it  is  tme  that  a  connection  of  ideas  can  l)e  eatablished  with  con- 
siderable certainty  between  clouds,  rain,  and  stone,  for  in  that  region  every  rain  was 
a  thnnderstonn.  But  at  the  same  time  it  will  be  found  comprehensible  that  a  barrier 
uf  doubt  WBB  removed  when  1  discovered  in  the  coarse  of  my  Zapotec  studies  that 
in  Zapotec  the  same  word  was  used  for  "rain"  and  "atone,"  namcjy,  qaia,  gNic. 

According  to  the  expIaDution  I  have  given  above,  the  chief  phonetic 
element  of  the  character  is  tbe  gattnral  sound  k,  kg  (or  x),  and  ck.  As 
additional  evidence  tending  to  confirm  this  conclusion,  the  following 
examples  are  given: 

Symbols  CI,  LXV,  ftom  Tro.  ^2*a,  and  62,  from  Dree.  1  (42),  have 
already  been  explained,  the  first  as  signifying  kutz  or  cutx,  "the 
turkey,"  and  the  second  tzac,  the  name  of  a  certain  fl»h  fonnd  in  the 
senotes.  In  tbe  first  (61)  the  first  or  left-hand  character  is  our  Cauae 
symbol  and  lias  tbe  k  sound,  and  the  same  symbol  forms  the  right  por- 
tion in  tbe  second  (62)  and  also  has  the  k  sound.  In  LXVi,  47,  from  Dres. 
18c,  the  Cauac  symbol  forms  the  first  or  up{)er  portion.  The  whole 
compound  symbol,  as  above  shown,  may  be  consistently  interpreted 
cuchpach,  "a  porter  or  earrierf"  literally,  "one  wbo  bearson  the  back." 
Again  we  see  the  k  sound  given  tbe  character  is  consistent.  Tbe  sym- 
bol for  the  month  Ceh,  as  found  in  the  Dresden  Codex,  it*  shown  at  Lxvi, 
44.  In  this  the  last  or  lower  [wrtion  is  also  tbe  Cauae  character,  and, 
according  to  the  value  assigned  it,  should  have  a  harder  sound  than 
the  simple  aspirate.  That  such  is  the  case  is  rendered  probable  by  the 
fact  that  Henderson  gives  ceh  and  kez  both  as  names  of  the  month  and 
as  Maya  words  for  "deer."  In  tbe  Zotzil  ehigh  is  the  name  for  "deer." 
It  is  therefore  apparent  that  tbe  symbol  has  here  tbe  guttural  sound. 

The  glyphs  in  LXVii,  50  and  51  (Cort.  21),  probably  signify  "night"  and 
"evening";  the  first  (50),  akab,  "night,"  and  tbe  second  (51),  kankin, 
one  signification  of  which,  according  to  Henderson,  is  "evening."  The 
wing-like  appendage  is  probably  a  time  determinative.  These  last 
interpretations  are  of  course  given  with  some  donbt.  However,  this 
may  be  said  in  their  favor,  that  wing  like  appendages  are  usually 
attached  to  time  symbols,  and  that  the  figures  below  the  t«xt  represent 
persons,  each  of  whom  carries  what  appears  to  be  a  wheel,  possibly 
like  those  used  in  keeping  time,  and  tbe  main  character  of  tbe  preced- 
ing symbol  in  both  cases  in  tlie  J/anJA, glyph,  having  ck  as  its  chief 
phonetic  element  and  chaikinil,  signifying  "hours,  wheel."  Precisely 
the  same  symbol  as  i.xvii,  51,  preceded  by  the  Manik  glyph,  and  a 
wheel  in  the  baud  of  tbe  person  figured  below  the  text,  is  seen  in  Troano 
35d. 
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The  character  shown  in  LXVii,  52,  from  Tro.  35c,  may  possibly  be 
correctly  rendered  by  baJeah  {baakal),  "to  roll  roaDd  abont,  to  go  round 
about,'*  alluding  to  tbe  tligtat  of  the  vulture  figured  below  the  text. 
This  supposition  appears  to  be  strengthened  by  the  probable  interpre- 
tation of  the  symbol  immediately  below  it  (lxtii,  53),  malaalakah, 
"without  repeated  buflfetings."  The  character  given  in  LXViii,  3,  from 
Tro.  31a,  may  be  interpreted  pak,  "to  sow  seed,  to  plant,"  and  that 
shown  in  lxviii,  4,  from  the  second  division  of  the  same  plate,  indicates 
the  same  word,  as  the  transposition  of  the  parts  of  a  symbol  does  not 
always  indicate  a  change  of  signiilcation.  Possibly,  however,  its  equiv- 
alent may  be  capak,  "to  reseed  or  sow  seed  the  second  time,"  or  kapak, 
"to  place  in  a  trench  or  hole."  As  the  persons  figured  below  tbe  text 
appear  to  be  planting  seed  by  dibbling  them  in  with  a  stick,  this  would 
seem  to  be  an  appropriate  rendering.  Dr  Seler  appears  to  have  entirely 
misunderstood  these  figures,  as  he  thinks  they  represent  the  deities 
pouring  out  water.  I  have  in  a  previous  part  of  this' paper  givea 
some  reasons  for  believing  that  these  plateiB  refer  to  the  planting  and 
oaltivation  of  corn. 

These  examples  will  suffice  at  this  point. 

It  is  difQcult  to  decide  as  to  the  origin  of  the  glyph.  However,  I  am 
inclined  to  believe  it  has  grown  out  of  a  conventional  symbol  for  wood, 
possibly  drawn  from  the  Uttle  knots  and  marks  seen  on  the  inside  sur- 
face of  split  wood.  This  may  be  wide  of  tbe  true  explanation,  bat  all 
the  indications  I  can  find  point  in  this  direction.  As  "wood"  [l^ila)  in 
Zotzil  (I  do  not  know  what  it  is  in  Tzental)  is  ci — equal  to  ki  or  qi — 
we  obtain  the  guttural  sound  which  appears  to  be  the  chief  element  of 
the  symbol.  In  its  use  it  appears  to  shade  off  from  the  hard  to  the  soit 
sound. 

The  Zapotec  name  ape,  which,  according  to  Dr  Brinton,  may  prop- 
erly be  translated  by  "lightning,"  or  "the  lightning  flash,"  is  much 
like  the  name  for  "Are"  which  prevails  throughout  Oceanica.  Com- 
mencing with  the  Malay  api,  we  trace  it  through  the  Oceanic  islands 
in  such  forms  as  api,lap,  yap,  nap,  yaf;  to  New  Zealand  kupura;  Tonga 
and  Samoan  aji,  and  Hawaiian  ahi. 

In  the  Zapotec  words  laari-api-niza  and  ri-aj>i-Ia/ta,  translated  "relam- 
page,  relam  paguear,"  we  find  precisely  the  original  form  of  the  Oceanio 
word  for  "fire," 

THE  TWENTIETH   DAY 

Maya,  ahau;    Tzental,  aghual;   Quiche-Cakchiqutl,  Aanabpn,-   Zapotec,  loo  or  loo; 
NfthuatI,  rofliiU. 

•The  symbol  for  tbis  day,  except  where  evidently  imperfectly  drawn, 
is  subject  to  bat  few  and  slight  changes,  that  given  by  Landa  corre- 
sponding to  the  form  found  in  the  codices. 

The  usual  and  correct  form  is  shown  in  lxtiii,.>-7;  slight  variations 
are  seen  in  LXVili,  S  and  9.    Dr  Seler  figures  several  other  varieties,  but 
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S8  these  are  fh>m  plates  of  tbe  Dresden  Codex,  where  the  symbol  is  id 
oolumns,  where  they  are  evideotly  hastily  made,  nithoat  any  attempt 
to  have  more  than  one  or  two  in  a  column  complete,  they  are  not  given 
here.  The  character  represented  in  lxviii,  10,  is  from  the  Tikal  inscrip- 
tion, and  that  iu  LXYIU,  11,  from  the  Palenque  Ta&let. 

The  Maya  and  Tzental  names  signify  "king,  lord,  sovereigu."  The 
derivation  of  the  word  has  been  explained  in  varioas  ways.  Brasseor 
explains  it  by  "  the  lord  of  the  collar,"  ak-au,  as  does  Ur  Brinton ;  Stoll 
gives  "lord  of  the  cultivated  lands,"  from  the  Ixil,  avvan,  "to  sow." 
Dr  Seler,  however,  is  disposed  to  derive  the  name  from  the  mascatiae 
prefix  ah  and  uinic  or  vtnak, "  man."  His  method  of  reaching  this  con- 
clusion is  as  follows: 

For  the  Tzental  word  aghiial,  sUuidiiig  parallel  with  the  Maya  a\au,  which  donbt- 
lesa  correaponda  to  the  abalraot  form  at/anal  of  th«  word  ahau,  ia  to  he  referred 
rather  to  a  primitive  form  am,  a'kH,  ah»,  tfaftD  to  ahaii.  In  tbe  Tzental  Pater  Noatec 
which  Pimeiital  girea,  we  Bnd  tbe  phrase  "  to  ua  come  Thy  kiagdom  (Tb;  domlDioo)" 
ezpreaaed  by  the  words  aca  talne  it  aguajtiale.  The  iirimitive  meaniDg  of  ahttu  » 
oertafaly  "miD,"  "lord,"  and  the  two  roota  of  aimilar  significance,  ah  and  m  (tee 
MiMie,  vinai,  "man")  aeem  to  concur  in  thia  word- 
He  explains  the  Qaiche-Cakchiquel  hunahpu  by  /urn,  "onc^auda/ipu 
"lord  of  the  blowpipe,"  or  "blowpipe  shooter."  Dr  Briutoo  translates 
it  the  "One  Master  of  Power."  He  brings  the  Mexican  name  into 
hatmony  by  rendering  it "  the  flower  of  tbe  day" — that  is,  tbe  sun;  and 
the  Zapotec  by  rendering  it"eye,"  meaning  "tbe  eye  of  the  day" — i.e., 
the  sun. 

When  we  attempt  to  bring  the  symbol  of  the  day  into  harmony  with 
the  Maya  name,  we  encounter  a  difHcalty  which  can  be  overcome  only  by 
following  a  different  line  from  that  suggested  by  Dr  Brinton  or  Dr  Seler. 
That  the  character  shown  in  Lxvin,  12,  is  the  symbol  for  the  cardinal 
point  "east,"  which  in  Maya  is  Ukin,  is  now  generally  admitted,  and  that 
the  lower  portion  is  the  symbol  for  kin, "  day"  or  "  aun,"  is  also  admitted. 
We  are  therefore  justified  iu  conclndiug  that  tbe  upper  portion,  which 
is  the  Akau  symbol,  stands  for  li,  and  that  /  is  its  consonant  element.  If 
Landa's  second  I  (shown  iu  lxyiii,  43)is  turned  part  way  round,  it  will  be 
Been  that  it  is  a  rough  attempt  to  draw  tbe  Ahau  symbol.  If  a  careful 
study  is  made  of  bis  Ts  as  given  in  bis  list,  and  his  example  of  spelling 
le,  and  of  the  similar  characters  in  the  codices,  it  will  be  seen  that  both 
his  I  characters  are  derived  flrom  the  same  original.  For  example,  tbe 
character  shown  in  lxt,  00,  from  Tro.  22*a  is  precisely  the  combination 
which  this  author  translates  le,  "a  suare,"  or  "to  snare."  By  referring 
t»  the  plate  it  will  be  seen  that  it  is  followed  by  the  charsicter  (lxv,  61) 
which  we  have  interpreted  kutz,  "turkey,"  and  that  iu  the  picture  below 
the  text  there  is  a  lassoed  tarkey.  It  is  apparent,  therefore,  that  both 
these  forms  are  used  sometimes  for  words  of  which  I  is  the  chief  phonetic 
element,  and  that  the  parallelogram  and  two  interior  dots  are  tbe  essen- 
tial elements.  The  day  symbol  is  of  less  frequency  in  combination  than 
the  other  form,  but  it  »omettmes  occurs.  It  must,  however,  be  distin- 
gaished  firom  the  closely  allied  j)  symbol  heretofore  alluded  to. 
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From  what  bas  been  showD  in  regard  to  the  symbot  it  would  seem, 
if  considered  phonetic,  that  the  original  day  name  it  was  intended  to 
represent  contained  I  as  its  chief  consonant  element.  If  ikonomatio, 
the  name  of  the  thing  indicated  Lad  I  a»  its  chfef  element. 

I  think  there  can  be  little  donbt  that  the  symbol,  as  has  been  sug- 
gested by  others,  was  taken  from  the  full  face,  the  central  double  line 
representing  the  nose,  the  two  oiien  dots  the  eyes,  and  the  circle  below 
the  mouth.  Kow,  according  to  Fuller's  Zapotec  Vocabulary,  the  uame 
for  face  la  lu,  which  is  the  Zapotec  name  of  the  day.  As  has  been 
stated,  Dr  Brinton  thinks  the  Nahmitl  and  Zapotec  names  refer  to  the 
sun,  and  he  is  inclined  ntso  to  believe  that  the  "ruler"  or  "sovereign" 
referred  to  by  the  names  of  the  Maya  dialects  is  the  san. 

I  think  we  may  rest  assured  that  the  symbol  of  this  day  was  derived 
from  the  fnll  face,  and  that  the  word  (for  face)  it  was  intended  to  indi- 
cate had  (  as  its  chief  phonetic  element— possibly  from  lee,  "brow, 
front,  forehead."  If  derived  from  .the  face,  its  use  ns  a  day  symbol, 
and  in  numerous  combinations,  proves  lieyood  question  that  it  is  pho- 
netic in  the  true  or  in  the  rebus  sense. 
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A    LIST    OF    THE    DEITIES    OF    THB    DAYS    OF    THE    MONTH    IN    THE 
MAORI  CALEMDAB   (APTBB   TAYLOR). 

1.  Tane  was  the  parent  of  the  tni,  of  birds  in  geneTal,  and  trees. 

2.  Ra,  tbe  fallier  of  takes  and  riven. 

3.  Itupe,  of  tlie  pigeon. 
i.  Tangaroa,  of  ftsli. 

5.  Irawaru,  of  dogs. 

6.  Kga  raiigi-iore,  of  stones, 

7.  JUaaika,  of  fire. 

8.  Maui,  of  the  land. 

9.  HitBivXanga,  of  the  Totsra;  also  called  Tuk*n  moans.  , 

10.  Paruri,  of  tLe  Tui  [bird], 

11.  Papa,  of  tlie  Kiwi  [Apterix  Australis]. 

12.  Oaa,  of  tbe  dog;  he  was  also  the  father  of  Irawaru. 

13.  Pahilo,  of  the  Kaka. 

14.  Punga  ifatua,  of  the  shark  (tnatini),  lizard,  and  tamari  [tba  snapper-fish], 

15.  Tula  maona,  at  tbe  Kahikatoa  [a  plant  so  named]. 
Ifi.  Bina-aoli,  of  tho  rat. 

17.  TaKoirore,  of  the  Kahikatea  [a  certain  tree]  Kod  Itiron  [a  species  of  pine]. 

18.  Haert-awa-aiea,  of  the  Weka  [a  large  bird]. 

19.  Kongo,  uf  tbe  Kumara  [sweet  potato] ;  also  called  RoDgomatano. 
30.  Tiii,  ofmnn. 

21.  Tule-nga-nahu,  of  evil. 

22.  Tattu,  of  all  good. 

23.  Ta\riri-matea,  uf  tbe  winds, 

24.  Motoilcuiearu,  of  lizurds. 

25.  Oluaai-rangi,  of  the  palm  tree  (nlkan)  and  flax  (harakeke). 

26.  Haumia,  of  the  fern  root. 

27.  Tomairaagi,  of  dew. 

28.  Havpapa,  of  ice. 

29.  Bauhunga,  at  cold. 

30.  Te-apu  haa,  father  oF  storm  and  tempests. 

It  roust  be  understood  that  these  are  not  the  names  of  the  days,  but 
of  tbe  deities  which  preside  over  tbein,  and  of  the  things  which  they 
created  or  of  wbioh  they  had  si>ecial  care. 
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TUSAYAN   SNAKE   CEKKMONIES 


By  Jesse  Walter  Fewkes 


INTRODUCTORY  NOTE 

Wben  I  began  my  studies  of  the  Siiake  dance  at  Walpi,  in  18dl,  it 
was  said  by  all  the  white  men  whom  X  consulted  that  this  weird  cere- 
mony was  conflced  to  the  puebltw  of  Walpi  and  Micoiiiuovi,  and  there 
was  no  mention  in  the  literature  dealing  with  the  subject  of  its  exist- 
ence in  other  villages  of  Tosayan.  During  the  coarse  of  my  researches,' 
however,  it  was  discovered  that  the  same  or  a  closely  related  ceremony 
takes  place  in  even  years  at  Oraibi  and  Cuuopavi,  and  considerable 
material  was  collected  regarding  the  exhibition  in  the  latter  village  in 
1892.  Shortly  after  the  publication  of  my  memoir  *  on  the  Snake  cere- 
monials of  Walpi,  attention  was  called  to  the  existence  of  a  similar  rit« 
in  Cipaulovi,  so  that  we  are  now  cognizant  of  its  celebration  in  five 
Tusayan  villages — Walpi,  Uico&iaovi,  Cuiiopavi.  Cipaulovi,  and  Oraibi. 
As  the  remaining  two  pueblos,  Sitcomovl  and  Hano,  are  now  known 
not  to  have  a  Snake  dance,  we  have  exact  information  concerning  the 
Tnsayan  villages  where  this  ceremony  is  observed. 

The  ever  increasing  interest  in  the  Snake  dance  of  the  Hopi  dates 
ftom  the  description  by  the  late  Captain  J.  G.  Bourke  in  1884.  Since 
the  publication  of  Boarke's  valuable  book,  many  articles  of  more  or 
less  scientific  value  have  appeared,  so  that  this  rite  has  uow  come  to  be 
one  of  the  best  known  of  all  aboriginal  American  ceremonials.  Most 
of  these  accounts,  however,  deal  with  the  Walpi  presentation,  and  there 
is  a  wide  field  of  research  still  uncultivated  in  the  other  paeblos. 

The  Snake  dance  at  Miconinovi  was  first  described  by  Mr  Cosmos 
Mindeleff,^  and  although  it  has  been  witnessed  by  many  persons  since 
his  article  appeared,  the  ceremony  still  remains  one  of  the  most  obscure 
of  all  these  presentations. 

The  first  notice  of  the  Snake  dance  at  Oraibi  we  owe  to  Mr  J.  H, 
Politzer,  of  Phceuix,  Arizona,  who  published  numerous  newspaper 


■Theae  giudlu  ware  made  ia  18M).  wUle  the  aQtbor  wh  eonoMtod  vllfa  tb>  BniMn  o 
EthDolDgy. 
>  Journil  or  AmcrtcftD  Ethnolo^*  and  Archvolagr,  Vol.  IT. 
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acconuts  of  the  lSd4  presentation,  which  may  be  consalted  in  files  of 
that  date.  In  1892  Mr  R.  H.  Baxter  observed  parts  of  the  Cipaalovi  or 
CuSopavi  dances  aud  pablished  a  short  notice  of  them  in  the  Amertcan 
Antiquarian.  It  can  hardly  be  said,  however,  that  the  accounts  by 
Politzer  aud  Baxter  advanced  our  knowledge  of  the  Snake  dance  to  any 
considerable  degree,  as  the  secret  ceremonials  were  wholly  neglected 
and  the  pablic  events  saperflcially,  often  inaccurately,  described.  They 
have  a  value,  however,  in  verifying  the  statamenta  which  bad  already 
been  made  after  personal  observation  of  the  dances  in  these  three 
pueblos.  Mr  Politzer's  photographs  showed  an  unexpected  fact,  that 
the  numbers  of  participants  iu  the  Oraibi  dance  were  small,  a  feature 
on  which  I  have  elsewhere  commented. 

From  reasons  which  need  not  be  enumerated,  the  m^ority  of  the 
descriptions  of  the  Tusayan  Snake  dance  have  been  limited  to  the 
exhibition  at  Walpi,  and  our  knowledge  of  this  variant  far  exceeds 
that  of  the  other  pueblos.  It  is,  therefore,  but  natural  that  the  Walpi 
dance  should  be  regarded  as  the  most  complicated,  and  while  extended 
research  tends  to  support  such  a  conclusion,  it  does  not  necessarily 
demonstrate  that  the  ceremony  at  Walpi  is  the  most  primitive,  but 
rather  tends  to  show  the  reverse.  To  obtain  what  light  we  can  on  this 
point,  as  a  preliminary  to  generalizations  in  regard  to  the  nature  and 
meaning  of  the  Tusayan  Snake  dance,  it  is  desirable  to  investigate  the 
details  of  the  presentation  in  the  villages  where  our  knowledge  is  more 
fragmentary.  The  present  article  is,  therefore,  offered  as  a  contribu- 
tion to  a  study  of  the  Snake  dances  of  Oraibi,  Oipaulovi,  and  CuSopavi, 
with  generalizations  which,  it  is  believed,  are  warranted  by  new  data 
obtaiued  Avm  these  observations. 

The  duration  of  the  Snake  dance  ceremonial  at  Walpi,  where  it  is 
celebrated  in  the  most  elaborated  form,  may  be  stated  as  twenty  days, 
of  which  only  nine  days  are  marked  by  active  ceremonials,  secret 
or  open.  Sixteen  days  before  the  Snake  dance  occurs  it  is  formally 
announced,  and  on  the  preceding  night  the  chiefs  gather,  engage  in 
ceremonial  smoking,  and  commission  the  town  crier  to  call  out  the  date 
on  the  following  sunrise.'  The  next  seven  days  are  not  days  of  cere- 
mony, although  the  Antelope  chief  is  engaged  in  preparations.  The 
eighth  day  (on  which  he  and  others  enter  the  kiva,  or  "jHubt'f,"  as  it  is 
called)  is  tbe  yiinya,  or  assembly,  and  for  nine  days  the  secret  cere- 
monials continue,  closing  at  sunset  of  the  ninth  day  by  a  dance  iu  the 
plaza,  when  snakes  are  carried  in  the  mouths  of  the  participants.  The 
following  four  days  are  included  in  my  enumeration,  as  they  are  days 
of  purification,  but  are  conspicuous  to  public  eyes  only  as  tbe  frolics, 
called  niiitiica,  which  I  have  described  elsewhere.  If  these  different 
coibponeuta  are  rightly  embraced  by  me  in  the  Snake  ceremony,  we 
have,  in  the  twenty  days'  proceedings,  five  groups  of  four  days  each; 

1  Thg  "Onibi  FlnM  Alur, "  Joam.  Amer.  Folk-lon,  Vol.  V[ii.  So.  iiii. 
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or,  beginning  with  the  last,  four  days  of  frolic,  four  days  from  the  erec- 
tioD  of  the  Suake  altar  to  the  Suake  dance,  four  days  from  tlie  erectioo 
of  tlie  Antelope  altar  to  the  inakiog  of  the  Snake  altar,  and  eight  ioact- 
ive  days,  which  I  am  unable  to  Keparat«  by  any  distinct  events. 

The  nine  (lays  of  ceremony,  beginniug  with  yUnga  and  ending  with 
the  dance,  hare  a  nomeiielatore  saggestive  of  a  divisioii  into  two  groups 
of  four  each.  The  day  after  the  assembly  is  called  the  "first  day" 
{eUctala).  Then  follow  the  "secoud  day"  [luetala),  the  "third  day" 
(paictala),  aod  the  "fourth  day"  (noluota/a).  The  secoud  series  then 
begius  with  a  second  dietaUi,  or  "first  day,"  closing  with  the  public 
dance.*  Ou  this  basis  it  will  be  seeu  that  the  Dumber  four,  so  constant 
in  pueblo  ritual,  is  prominent  iu  the  number  of  days  in  the  Soake  cere- 
monial. I  will  call  attention  also  to  the  fact  that  the  nine  days  of 
ceremonies  plus  the  four  days  of  frolic  make  the  mystic  number 
thirteen.  It  may  likewise  be  borne  in  mind  that  the  period  of  twenty 
days,  the  theoretical  length  of  the  most  elaborate  Tnsayan  ceremouy, 
was  also  characteristic  of  other  more  cultured  peoples  in  Mexico,  aod 
that  thirteen  ceremonials,  each  twenty  days  long,  make  a  year  of  'J60 
days,  a  ceremonial  epoch  of  the  Maya  and  related  peoples. 

The  comparative  studies  which  are  here  considered  deal  with  i>or- 
tions  only  of  the  rites  of  the  nine  days.  This  has  been  necessary  on 
account  of  the  poverty  of  data  at  my  control.  There  seems  abundant 
evidence  that  in  the  three  pueblos  considered  there  is  no  such  com- 
plexity of  secret  rites  as  at  Walpi,  and  consequently  there  are  abbre- 
viations. Thus  Che  Antelope  altar  at  Oraibi  is  not  erected  on  y^nya,  as 
at  Walpi,  while  at  Cipaulovi  it  is  made  on  the  second  ouctala,  or  only 
four  days  before  the  dance.  When  we  know  all  the  details  of  the 
Snake  ceremonials  iu  each  of  tbe  five  Tnsayan  pueblos,  we  shall  be  able 
to  draw  our  comparisons  much  more  closely  than  at  present.  This 
article,  therefore,  is  preliminary,  a  temporary  summary,  or  a  step,  it  is 
hoped,  toward  a  more  esact  knowledge  of  the  Snake  dances  in  all  the 
pueblos  of  Tnsayan. 

The  dates  of  the  nine  days  on  which  ceremonials  belonging  to  the 
Snake  dances  were  observed  in  1896,  at  the  three  villages,  are  as  f< " 
(the  pret«ence  of  the  author  is  indicated  by  an  asterisk) : 


Oraibi 

CipanlQvi 

Cnnopavi 

Anguat  11 

ADgDBt   12 

AngOBt  13 

ADgDBt   14 
AagDBt    IS 

AnguBt  16 
ADgusl  17* 
August  18* 
Anguat  19" 

Anguat  16* 

AuCDBt    16 
ADgDBt    17 

AugDst  18 
ADUust  19 
ADgn^t  ao 
ADgllBt  21- 
AnKUBt  22* 
Anguat  23* 

Augiiat  16 
August  17 
August  18 
August  19 
Augnst  20 
August  21 
August  22 
Anguat  23 
August  21- 

Komobtotokya 

Totokya 

Tihliue 
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The  secret  rites  at  Gipaulovi  took  place  in  the  two  kivas,  the  oue  at 
the  right  as  one  enters  the  paeblo  from  Micouinovi  being  occapied  by 
the  Aiit«lope  priests,  that  on  the  western  side  bein^  nsed  by  the  Snake 
priests.  The  Autelope  kiva  vas  the  same  ns  that  occupied  by  the 
Katciua  cliief  in  the  XimdnkatdKa,  as  I  have  elsewhere  described.' 
The  two  kivas  ased  atCaiiopavi  are  at  the  entrance  of  the  pueblo,  that 
to  the  left  being  occapied  by  the  Antelope  jiriests,  the  one  to  the  right 
by  the  Snake  priests.  The  two  Oraihi  kivas  occupied  in  the  Suake 
dance  were  on  the  western  side,  the  one  to  the  right  as  one  emerges 
(torn  the  village  being  used  by  the  Antelopes,  that  on  the  left  by  the 
Snake  priests. 

I  Jouni.  Aner.-EUi.  ud  Arohieal..  Vol.  u.  So.  i,  pp.  tO-lOa. 
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It  has  dsewbere  been  aliown  tbat  tlie  Snake  dauce  ia  anuounced  aix- 
teen  days  before  its  celebratiou,  after  a  formal  smoke  by  tbe  chiefs  ou 
the  [ireceding  night.  The  nine  daya  of  active  cereniooialH  are  composed 
of  seven  days  of  secret  observances  and  two  of  public  exhibitions  iu 
which  dances  in  the  plaza  occnr.  Que  of  these  takes  place  on  the 
eighth  day,  and  has  been  called  tlie  Antelope ; '  the  other,  on  the  iiititb, 
is  known  as  tbe  Snake  dance  proper.  The  nomenclatare  of  these  nine 
days  at  Walpi  has  likewise  been  (jriven,  and  the  same  holds  iu  regard 
to  the  days  of  Snake  ceremonials  at  Cipaulovi,  Cuilopavi,  and  Oraibi. 
On  Angast  16,  the  euctala,  or  lirst  day  at  Cipaulovi,  I  visited  both 
Antelope  and  Snake  kivns  of  this  pneblo,  but  lonnd  no  altar  there. 
This  was  exceptional,  as  compared  with  Walpi,  at  tbe  very  outset,  for 
in  this  pueblo  the  altar  is  made  on  the  assembly  day  {yUnya).  Tbe 
Antelope  chief  was  present  in  the  kiva,  and  a  hnndle  of  sticks  was 
noticed  at  the  rear  end  of  tbe  room,  leaning  against  the  wall.  These 
sticks  were  the  crooks  which  were  later  set  about  the  altar  in  a  way 
which  will  be  described.  Tbe  chief  «aid  the  altar  would  not  be  made 
for  four  days — a  statement  which  I  afterward  verified — and  he  added 
that  tbe  Snake  dance  would  occur  in  eight  days.  While  I  was  talking 
with  the  Antelope  chief,  the  Snake  chief  came  in,  and  smoked  in  a 
formal  way;  and  at  the  close  of  the  smoke  the  Antelope  chief  gave 
him  three  strings  with  red  stained  feathers  tied  at  their  ends  (known 
as  naJctedkicocig),  and  a  small  white  feather.  When  tbe  Snake  chief 
received  them,  be  sprinkled  a  little  sacred  meal  on  the  bundle  of  sticks 
and  returned  to  his  own  kiva. 

So  far  as  I  could  Judge,  this  ceremony  corresponded  to  the  delivery 
of  tbe  prayer-sticks  [pahoa)  to  Kopeli,  the  Snake  chief,  when  he  went 
ou  tbe  snake  bunt  which  I  have  elsewhere  described  at  length,'  for  the 
Snake  priests  immediately  set  forth  on  a  snake  bunt  northward  fh)m 
the  pneblo.  For  the  next  four  days  this  simple  ceremony  of  delivery 
of  the  feathered  strings  to  the  Snake  chief  was  repeated,  and  the  Snake 
priests  hunted  reptiles  in  the  remaining  world-qnarters,  west,  south, 
and  east,  in  the  prescribed  circuit. 

'The  "Onlbl  Flut«  Altar"  (»e  the  Bibnognphf  Bt  tbacloKor  tbe  Brticle).  Stiictl;  apeaklni. 
tblB  dance  should  be  called  tlie  C-to  dune,  but  aa  tbe  corn-groirlng  elemeuC  ot  the  Hoake  Ltremonial 
la  limited  to  the  ADt«1ope  prleatbood.  I  retain  the  name  Antelope  danco  for  the  pubUc  eihi billon  oD 
theeighlhiU;, 
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There  was  a  email  natci,  made  of  two  sticks  tied  together,  set  iu  tbe 
straw  matting  of  eavli  kiva,  as  at  Walpi,  and  the  snake  whips  of  tlie 
Snake  kiva  were  arranged  upright  in  a  row  leaning  against  the  rear 
wall.  This  row  of  snake  whips  was  the  only  feature  comparable  with  an 
altar  that  was  constructed  in  the  Snake  chamber  of  Oipaulovi. 

As  I  was  obliged  to  spend  the  following  days  at  MicofiiDOTi,  study- 
ing the  Flute  observance,  no  fartlier  visits  were  made  to  the  Cipaulovi 
kivas  until  August  21.  or  the  day  called  Jcomoktotokya,  when  I  saw  tbe 
Antelope  altar  for  the  first  time,  it  having  been  made  apparently  either 
that  morning  or  the  day  before.'  The  Antelope  chief,  Lomatowa,  was 
absent  at  the  time  of  my  visit,  and  did  not  return  for  several  hours, 
daring  which  I  made  several  visits  to  tbe  Snake  kiva,  retttroing  now 
and  then  to  see  the  chief  when  be  came  back. 

The  Antblope  Altab 

The  altar  of  the  Antelope  priesthood  at  Cipaulovi  (plate  Lxxi)  was 
the  simplest  yet  reported  in  any  Antelope  kiva,  bat  in  form  and  design 
was  closely  allied  to  that  at  Walpi.  The  sand  ptctare  was  large,  meas- 
uring i  by  3^  feet,  that  at  Walpi  being  only  about  32  inches  square.  The 
kiva  was  relatively  so  small,  or  the  sand  picture  so  near  the  middle  of 
the  floor,  that  one  could  see  it  from  outside  the  room  by  looking  through 
tbe  hatchway.  The  border,  like  that  of  the  Walpi  altar,  was  composed 
of  four  bands  of  saud,  colored  yellow,  green,  red,  and  white,  respectively, 
separated  by  black  lines,  as  in  the  Antelope  sand  picture  at  Walpi. 
This  border  inclosed  a  rectangular  Held  on  which  were  depicted,  in  dif- 
ferent colored  sands,  the  semicircular  rainclouds ;  four  yellow,  adjacent 
to  the  border;  three  whole  and  two  hall  semicircles  of  green;  four  red, 
and  three  whole  and  two  half  semicircles  in  white.  All  of  these  were  out- 
lined with  black  lines.  On  the  remaining  part  of  the  inclosed  rectangle, 
which  was  covered  with  white  sand,  there  were  four  zigzag  figures  with 
triangular  heads,  one  yellow,  one  green,  one  red,  and  one  white,  begin- 
ning at  the  left  of  the  sand  picture  as  one  approached  it  from  the  ladder. 
Each  of  these  figures  had  a  single  black  mark  on  tbe  neck  representing 
a  necklace,  and  a  curved  horn  on  the  left  side  of  the  head,  and  was  oat- 
lined  in  black.  Ip  the  esistence  of  home  on  these  zigzag  figures  they 
differ  from  the  sand  picture  at  Walpi,  where  two  have  horns  and  the 
other  two  squares^  the  former  representing  m^es  and  tbe  latter  females. 
The  black  dots  for  eyes  were  seen  in  all  these  symbols  of  lightning,  bat 
the  small  naktcdkicoci  were  not  pnt  on  their  necks,  and  the  annulets  and 
cylinders  were  not  observed  on  the  side  of  the  head,  as  at  Walpi.  The 
row  of  parallel  black  tines  from  the  semicircles,  representing  falliug 
rain,  were  shorter  and  more  numerous  than  on  the  Walpi  altar. 

At  each  angle  of  the  sand  picture  there  were  conical  bodies  a  few 
inches  high,  probably  of  clay,  painted  yellow,  green,  red,  and  white, 

I  Ctielata.  or  "arntdaj-"  at  the  mcoiii)  Kenee.  It  «I1I  lliiu  b«  necii  lliatirltli  Ibeeiception  of  tlM 
fonr  ADaku  hunts  BftrlimB  rit«B  were  abbreriatAd  In  tb«  Antelope  kLva. 
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corresponding  with  the  colors  of  the  cardinal  points.'  At  the  apices 
were  Bmall  feathers. 

There  were  no  atone  implements  on  the  oater  border  of  the  sand 
picture,  as  at  Walpi,  bnt  their  places  on  each  side  were  occnpied  by  a 
row  of  clay  pedestals,  twelve  in  nnmber  on  each  side,  those  in  each 
series  being  placed  close  together.  Each  clay  pedestal  had  a  straight 
stick  with  comhosk,  feather,  and  string  tied  to  the  end.  There  were 
none  of  these  sticks  at  the  fiivnt  of  the  sand  picture,  and  most  of  them 
were  not  corred  at  the  ends.  There  were  no  stone  fetishes  along  the 
rear  of  the  sand  pictnre,  nor  stone  implements  or  sticks  in  pedestals 
on  that  side.  The  tiponi  was  placed  back  of  the  extreme  ri^ht-hand 
comer,  and  was  separated  by  a  considerable  space  fh>m  the  sand 
pictore.  Back  of  the  rear  edge  of  the  picture,  at  the  right  of  the 
median  line,  there  was  a  small  vase  and  two  snake  whips  standing 
upright.  The  door  in  front  of  the  picture  bad  abont  fifteen  basket 
trays,  each  containing  the  pahot  made  by  individual  Antelope  priests, 
and  in  their  midst  was  the  medicine-bowl. 

It  will  be  seen  that  the  main  points  of  difference  between  this  altar 
and  that  at  Walpi  are  the  absence  of  stone  implements,  fetishes,  and 
sticks  on  the  front  and  rear  of  the  pictnre.  The  situation  of  the  f  ipont 
is  different,  and  there  are  minor  variations  iu  the  beads  of  tfae  light- 
ning symbols  and  in  tfae  arrangement  of  the  sticks  and  other  acces- 
sories. The  Antelope  chief  bewailed  that  his  altar  was  so  poor  in  tcimi 
(fetishes),  and  showed  me,  in  addition  to  what  have  been  mentioned,  a 
trochid  shell  and  a  few  rounded  stones.  I  could  add  to  bis  parapher- 
nalia only  a  small  qnartz  crystal,  which,  however,  he  greatly  prized. 

The  Snake  chief  at  Cipanlovi  has  no  tiponi,  and  consequently  no 
altar.  The  only  objects  at  the  end  of  the  kiva,  where  the  altar  would 
have  been  had  he  possessed  a  tiponi,  was  a  row  of  twenty  snake  whips 
leaning  against  the  ledge  of  the  rear  wall,  behind  the  aipapA.  There 
were  two  large  bags  hanging  from  a  peg  in  the  rear  wall  of  the  kiva, 
'  and  on  the  floor,  at  one  side,  four  canteens  like  those  which  the  women 
use  to  carry  water  fi^m  the  spring  to  the  paeblo.  These  were  fall  of 
snakes,  and  their  apertnres  were  stopped  with  corncobs.  The  bead  of 
an  arrowsnake  protruded  from  one  of  the  bags  hanging  on  the  wall. 

The  Cbbbhonibs  on  the  Day  galled  Totokya' 

On  August  32,  which  was  the  day  before  the  Snake  dance  at  Cipan- 
lovi, I  visited  both  the  Antelope  and  the  Snake  kiva  at  abont  9  oclock 
a.  m.  Both  kivas  displayed  a  bow  tied  across  the  ladder,  about  6  feet 
above  the  hatch.  These  bows  had  red-stained  horsehair  hanging  to 
the  strings,  and  a  few  large  feathers  suspended  at  intervals.  Od  the 
roof,  about  the  hatchway,  radiating  from  the  entrance,  were  six  lines 

'The  Walpi  Lalakvnti  bIut  hu  roQr  m»J  conn  Jd  lh»  nunc  poatilona.    Aiuerli'SD  Anlbropnloglat, 
April.  ti«£.  p.  UB.  pi.  [,  Ug.  3. 
•Tbe  eighth  lUy  or  *ll  sraat  cereinotilala  U  called  rDinlya.    Journ.  Amcr.  Eth.iu<l  Arctueol.  VoLit. 
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of  meal  on  a  layer  of  valley  saDd,  vbicb  bad  beeu  eveuly  sprinkled  od 
tbe  roof  of  the  kiva.  Wbeii  I  entered  the  Antelope  kivn,  I  foaod 
eleven  priests  assembled  there,  all  engaged  iu  making  pahos  and  all 
with  red  feathers  in  their  hair.  Traces  of  meal,  which  had  been 
sprinkled  by  tbe  priests,  were  seen  on  the  colored  sands  of  the  altar; 
this  was  probably  an  evidence  that  sougs  bad  been  sung  abont  it  the 
night  before,  as  1  was  told  bad  been  the  case,  but  was  not  present. 

All  the  pabosy  with  certain  exceptions  to  be  noted,  were  of  the  leugtb 
ot  tbe  middle  finger,  and  were  painted  green,  with  red  itoints.  Each 
pako  was  composed  of  two  stickfi,  oue  of  which,  called  the  female,  had 
a  facet  at  one  end.  These pako»  were  tied  midway  of  their  length,  and 
to  them  were  attached  two  herbs,  called  iumyu  and  mdabe.  When  I 
called  tbe  attention  of  the  priests  to  the  fact  that  at  Walpi  pamnabi 
was  used  instead  of  mdabe,  they  replied  that  both  were  equally  efBca- 
cions,  and  bad  the  same  intent.  In  addition  to  tbe  green  pahog,  others, 
paint«d  black,  were  similarly  employed.  The  pipe-ligfater,  who,  while 
not  tbe  cbief^  was  most  commnuicative,  explained  the  signification  of 
the  ofi'erings  be  made.    They  were  as  follows: 

1.  A  black  paho. 

2.  A  donble-stick  green  paho  or  cakirapako,  with  six  attached  na- 
Jcwdkteoei. 

3.  A  green  paho  with  green  points. 

4.  A  green  paho  with  black  points. 

6.  Five  wliite-featbered  naktcdkwoeit. 

It  will  be  noted  that  the  green  paJtoa  were  of  tbe  length  of  the  middle 
finger,  which  is  very  different  from  the  plumed  sticks  made  by  tbe 
Antelopes  at  Walpi  on  the  day  before  the  Snake  dance,  for  on  that 
day  the  Walpians  make  a  paho  the  length  of  the  last  two  joints  of  tbe 
same  finger.  On  interrogating  the  priests,  I  discovered  that  the  Walpi 
rule  was  not  carried  out  in  Cipautovi,  and  that  there  was  do  variation 
in  the  length  of  the  paho. 

We  have  seen  bow  tardy  the  chief  was  in  making  the  Antelope  altar, 
and  consequently  it  is  apparent  why  the  seven  pahoa  of  different 
lengths  could  not  be  made,  for  tbe  sixteen-song  celebration  was  cur- 
tailed in  the  number  of  presentations,  and  its  equivalent  i)erfonned 
ouly  once  or  twice. 

About  noon  there  were  brought  into  the  kiva  stalks  of  corn  and 
vines  of  tbe  bean,  cantaloux)e,  watermelon,  and  of  certain  unknown 
plants.  These  were  done  up  with  yacca  thread  in  two  wads  or  bandies 
and  placed  on  the  altar,  after  which  tbe  man  who  tied  tbem  together 
smoked  on  them  for  some  time  and  then  placed  tbe  bundles  back  of 
the  altar.  These  bundles  wt^re  carried  in  tbe  mouth  of  the  participant 
in  the  Antelope  dance,  which,  in  Cipaulovi  as  at  the  other  pueblos, 
occurred  at  sunset  of  this  day  {totokya). 

At  the  close  of  tbe  paho  making,  at  about  1.30  p.  m.,  a  young  man 
was  given  a  paho,  the  netted  eourd,  and  an  ear  of  corn.    He  donned  a 
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ceremonial  blanket,  and  wa»  commissioned  to  deposit  the  paho  m  a 
spring.  As  no  songs  wera  snng,  and  as  he  bore  an  ear  of  corn  and 
a  single  pako.  one  would  Daturally  liave  regarded  this  youth  as  a  nov- 
ice, bnt  such  was  not  the  interpretation  given  me  by  the  assembly. 
When  the  youth  returned,  he  carried  spring  water  in  the  netted  gourd, 
and  still  held  the  ear  of  corn.  The  chief  took  these  from  him  and  laid 
*  the  netted  gourd  on  a  little  pile  of  sacred  meal  near  the  altar.  Ou  tbe 
coro,  which  he  deposited  nearby,  be  sprinkled  saored  meal.  The  chief 
tbeo  took  the  pipe,  lit^hted  by  the  pipe-lighter,  and  smoked  several 
paffa  into  tbe  water,  kneeling  on  the  floor  before  it.  He  then  handed 
the  pipe  to  the  young  courier,  who  squatted  at  his  side  and  smoked 
in  tarn. 

While  this  was  going  on,  another  young  man,  who  bad  brought  into 
the  kiva  a  number  of  willow  sticks  as  thick  as  a  lead  pencil  and  per- 
haps  two  feet  long,  began  cutting  theui  Into  small  sections,  allowing 
them  to  fall  into  u  bat^ket  tray.  After  having  made  these  sections,  he 
moistened  them  and  carried  the  basket  out  of  the  room,  placing  it  on 
tbe  roof  of  the  kiva,  so  that  the  moistened  twigs  might  dry  in  the  sun. 
Later,  several  balls  of  clay,  about  the  size  of  baseballs,  were  made 
and  placed  iu  the  same  basket.  These  are  the  objects  called  the 
''frog's  young,"  wbicb  I  have  described  in  my  accounts  of  the  Snake 
and  Flute  ceremonials  at  Walpi.  The  Antelope  chief  tbeu  took  a  flag 
leaf,  moistened  it,  and  made  an  annulet,  rolling  the  leaf  back  and 
forth,  in  and  out,  and  when  finished  he  tied  to  it  two  small  feathers. 
In  all  respects  this  annulet  was  like  that  carried  by  tbe  Flute  girls  in 
the  Flute  ceremony  or  placed  on  tbe  heads  of  the  female  lightning  fig- 
ures on  the  sand  picture  of  the  Autelope  altar  at  Walpi.  It  was  painted 
black,  and  one  of  tbe  netted  gourds  was  placed  upon  it  by  tbe  side  of 
tlie  altar. 

By  this  time,  or  about  2  oclock,  nil  the  Antelope  priests  had 
finished  making  their  pahoa,  and  laid  them  down,  each  depositing  his 
prayer-sticks  in  bis  own  basket  tray,  in  front  of  the  altar,  as  shown  in 
plate  Lxxi. 

The  chief  carefully  swept  the  floor  of  the  kiva,  gathering  up  all 
ehaviugs,  wbittlings,  and  fragments  of  herbs.  This  refuse  was  placed 
in  a  blanket,  sprinkled  with  meal,  and  carried  oat.  Shortly  aftwward 
a  priest  brought  iu  all  tbe  Antelope  rattJes  and  deposited  them  in  the 
corner  of  the  kiva;  all  these  objects  are  in  bis  keeping,  but  each  priest 
brought  to  the  room  all  his  other  paraphernalia. 

The  Antelope  Dance 

The  Antelope  dance  at  Oipaulovi  took  place  in  the  larger  plaza  at  6.20 
p.  m.  on  August  22.  A  kisi  was  erected  on  tbe  southern  part  of  this 
open  space,  about  halfway  between  the  central  pakoki,  or  shrine,  and 
the  arcades  through  which  the  priests  came  from  their  kivas.  A  plank, 
with  a  hole  in  it  symb^izing  the  aipapu,  was  let  into  tbe  ground 


dbyGooc^Ic 


282  TUSAYAN   SNAKE   CEREMONIES  [nn.Ainr.W 

immediately  before  the  Arm,  tbe  entraoM  to  vbich  was  closed  with  a 
blanket  ( t)  or  cloth. 

Eleveo  Antelope  and  thirteen  Suake  priests  took  part  in  tbe  Ante- 
lope dsnc«,  and  at  Cipaulovi,  aa  at  Walpi,  the  whole  aftornooD  was 
consamed  by  them  in  their  kivas,  costuming  for  the  public  exhibition. 
Shortly  before  the  priests  emerged  Irom  their  rooms,  the  Antelope  chief 
went  over  to  tbe  Snake  kiva,  and,  without  ceremony,  asked  the  Snake 
chief  if  he  were  ready.  This  was  in  marked  contrast  to  tbe  formal 
invitation  presented  at  Walpi,  where  the  Antelope  priests  sprinkle 
pinches  of  sacred  meal  in  tbe  hatchway  of  tbe  SniUie  kiva  and  form  a 
line  before  it. 

Shortly  after  the  return  of  the  Antelope  chief  to  his  kiva,  the  eleven 
Antelope  priests  filed  out  of  tbeir  secret  room,  led  by  their  chief.  They 
wore  practically  tho  name  costume  as  the  Antelopes  of  Walpi,  which 
seems  to  be  prescribed  in  all  the  villages. 

Tbe  ohief  carried  bis  tiponi  across  bis  left  arm,  and  bore  in  one  hand 
the  bow  with  red  horsehair  attached  to  tbe  string.  Next  to  him  was 
a  man  with  the  netted  {rourd,  an  ear  of  com,  and  a  paho.  There  was  a 
third,  who  later  took  a  position  midway  iu  tbe  line  and  carried  a  well- 
filled  medicine  bowl.  Eauh  Antelope  wore  a  ceremonial  kilt  of  white 
cotton  with  embroidered  ends,  ornamented  with  raincload  symbols  id 
red  and  dark  green.  Their  faces  had  a  line  of  white  from  the  comers 
of  the  month  to  tbe  ears,  and  the  chin  was  painted  black.  They  had 
zigzag  lines  of  white  on  the  breast,  arms,  and  lege;  fox-skins  depended 
from  their  waists  behind,  turtle-shells  were  i^tened  back  of  tbe  knee* 
and  each  was  richly  ornamented  with  shell  and  tnrqnois  necklaces. 
Every  Antelope  except  tbe  chief  and  the  bearer  of  the  medicine  bowl 
carried  two  rattles.  A  few  of  the  participants  wore  eottonwood  leaves 
in  their  armlets. 

The  procession,  headed  by  tbeir  chief,  filed  fonr  times  around  the 
plaza,  tbe  circuit  being  sinistral,  or  with  tbe  center  on  the  left  band, 
but  not  including  the  jMiAoJtt.  As  the  Antelopes  passed  the  shrine  they 
threw  a  pinch  of  meal  toward  it,  and  as  they  approached  the  kisi  each 
man  dropped  a  pinch  of  sacred  meal  on  the  plank,  and  stamj^ed  vio- 
lently upon  it.  At  tbe  end  of  tbe  fourth  circuit  they  formed  a  platoon, 
separated  into  two  sections  by  tbe  higi,  the  chief  standing  at  the 
extreme  right.  They  continued  shaking  tbeir  rattles,  but  not  singing, 
while  tbe  Snake  priet^ts  made  their  entrance.  Ko  kaUktaka,  with  a 
whizzer,  followed  the  Antelope  priests. 

The  Snake  priests,  headed  by  tbeir  chief,  came  shortly  afterward. 
Their  chief  carried  his  bow  with  red  horsehair,  but  had  no  tiponi  or 
other  official  insignia.  Tbe  Snake  priesta  followed  him,  and  tbe  line 
made  four  circuits  of  the  plaza,  embracing  the  whole  rectangle  in  their 
course.  As  they  passed  the  shrine  they  dropped  a  pinch  of  meal  upon 
it,  and  when  in  front  of  the  cottonwood  bower  they  did  the  same,  stamp- 
ing violently  on  the  plank  in  the  ground. 
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As  a  FDle  the  Snake  priests  vere  appareled  similarly  to  tbose  of 
Walpi,  bat  the  whole  face  was  painted  black,  with  white  nnder  the  chin 
and  on  the  neck.  Their  cheeks  were  not  smeared  with  the  micaceoas 
hematite  which  gives  snch  ahideous  appearance  to  the  Walpi  performers. 

After  the  thirteen  Snake  men  had  lined  up  before  the  eleven  Ante- 
lopes, who  all  the  time  were  shaking  their  rattles,  a  low  song  began,  the 
Antelopes  being  the  singers.  As  the  song  progressed  the  Snake  men 
locked  arms  and  stepped  backward  and  forward,  while  two  men,  an 
Antelope  and  a  Snake,  ambled  backward  and  forward  between  the  lines 
of  swaying  priests.  They  went  to  the  ki*i  or  cottonwood  bower  and 
returned  to  the  head  of  the  lines  eeveral  times.  The  Antelope  piiest 
then  took  firom  the  kisi  the  wad  of  cornstalks  and  vines  and  pat  it  in 
his  mouth,  as  the  Walpi  priests  do  the  snake.  The  Snake  priest  accom- 
panied him,  placing  his  left  hand  on  the  shoulder  of  his  companion  and 
acting  as  the  "hugger."  In  this  way  the  two  men  pranced  slowly 
between  the  lines  of  swaying  priests,  who  stepped  forward  and  back- 
ward one  step,  the  Anteloi>es  singing  and  shaking  their  rattles.  The 
carrier  held  the  wad  in  his  mouth  like  a  pipe,  and  after  a  few  courses 
he  was  relieved  by  another  priest.  After  this  was  condnned  several 
times,  the  wad  was  returned  to  the  Arm,  the  asperger  sprinkled  water, 
and  the  Snake  and  Antelope  priests  filed  away  in  tnm,  each  making 
circnite  of  the  plaza.  No  warrior  with  a  whizzer  accompanied  the  pro- 
cession, and  although  one  of  the  Antelopes  wore  a  garland  of  cotton- 
wood  leaves,  be  did  not  call  out  at  the  kisi  the  foreign  words, "  Tcamahta, 
aKahia,^  etc. 

The  Snake  Baob 

On  the  morning  of  August  23,  before  daybreak,  the  Antelope  prieste 
sang  their  songs  and  consecrated  the  trays  ot  pahos  before  the  attar. 
I  regret  to  record  that  I  was  too  late  to  see  this  ceremony,  although,! 
reached  the  kiva  before  sunrise.  There  is  every  probability  that  the 
songs  rendered  at  tbat  time  correspond  with  the  sixteen  songs,  with 
dramatic  accompaniment,  which  I  have  observed  at  Walpi,  but  aapahos 
were  not  made  in  numbers  on  previous  days,  it  is  not  probable  that  a 
similar  ceremony  occurred  on  the  other  mornings. 

When  I  arrived  at  the  pueblo  from  my  camp  near  the  spring,  the 
"Snake  race"  was  already  taking  place  in  the  valley  between  Cipaulovi 
and  Cuiiopavi,  and  all  the  Antelope  priests  were  seated  on  the  rocky 
ledge  west  of  the  kiva  watehing  for  the  return  of  the  racers.  The  race 
was  well  attended,  many  young  men  from  Micoiiinovi  and  Gii>au]ovl 
contending,  and  its  termination  was  clearly  visible  from  the  mesa  top. 
It  presented  no  important  differences  from  the  Suiike  race  at  the  other 
villages;  the  winner  ran  np  the  trail  past  the  Antelope  kiva,  and  the 
prize  seemed  to  be  simply  the  reputation  which  it  gave  him  as  a  runner. 

Directly  after  the  return  of  the  racers,  a  number  of  boys  and  girls, 
who  had  been  standing  on  the  edge  of  the  lower  terrace,  where  lies  the 
trait  along  which  the  racers  approached  the  pueblo,  started  all  together 
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to  run  up  the  bill  to  the  town.  They  carried  cornstalks,  meloiis,  and 
other  objects,  and  many  of  tbetn  wore  small  ceremonial  kilt^  and  had 
tbeir  bodies  decorated  with  various  pigments.  As  they  approached 
the  houses  men  aud  womeu  ftoni  the  spectators  ran  down  to  meet  them, 
and,  when  possible,  seized  the  objects  which  the  children  bore.  This 
afforded  much  pleasure  and  amusement,  and  closely  resembled  what 
has  elsewhere  been  described  in  connection  with  similar  races. 

Directly  after  them  came  a  man  persooatiug  a  warrior.  He  wore  a 
white  kilt  and  an  antelope  skin,  and  at  intervals  twirled  a  bullroarer  or 
whizzer.  He,  unlike  the  winner  in  the  race,  returned  to  the  kiva  accom- 
panied by  all  the  other  A.ntelope  priests.  They  sat  in  a  circle  about  the 
fireplace,  sinokiug  and  exchanging  termsof  relatiouship.  After  all  had 
smoked,  beginning  with  the  chief  aud  ending  with  the  pipe-lighter,  each 
man  took  a  pinch  of  ashes  in  his  hand  and  remained  silent,  squatting 
on  the  Hoor.  One  of  their  unmtwr  sang  in  a  low  tone,  and  as  it  coutia- 
ued  each  man  turned  hia  hand  about  his  head  several  times  in  a 
circular  pass,  spat  on  the  ashes,  which  he  then  cast  out  of  the  hatch. 
Immediately  afterward  a  bundle  of  dried  roots  was  passed  about,  each 
priest  nibbling  a  httle  thereof,  after  which  he  spat  on  bis  hands  and 
rubbed  them  over  bis  chest.    This  ceremony  was  purificatory  in  nature. 

Many  pahoa  were  still  in  the  basket  trays,  and  when  the  winning 
racer  approached,  the  Antelope  chief  came  out  of  the  kiva  and  pre- 
sented one  of  these  to  him.  At  the  termination  of  the  race,  the  warrior' 
bearing  the  crook  depositeil  the  feather,  which  be  wore  in  his  hair,  on 
tlie  Antelope  altar. 

The  Snake  Dance 

The  Snake  dance  at  Oipaulovi,  as  in  all  the  other  Tusayan  pueblos, 
took  place  just  before  suuset;  it  was  well  attended  by  people  from 
the  other  villages,  and  included  the  four  Americans  in  my  party.  The 
dance  itself  was  almost  identical  with  that  at  Walpi,  although  much 
smaller  in  the  number  of  participants. 

There  were  fifteen  Antelope  and  thirteen  Snake  priests.  When  the 
time  arrived  for  the  dance,  the  chief  of  the  Antelopes,  who  bad  been 
dressing  in  their  kiva,  went  to  the  hatch  of  the  Snake  kiva  and  asked 
the  Snake  chief  if  he  were  reaily.  Immediately  after  his  return,  the 
Antelope  priests  filed  out  of  their  chamber  into  the  plaza  where  the 
ki»i  had  been  erected.  Tbeir  chief  carried  his  badge  of  office,  or  tiponi, 
aud  he  was  followed  by  a  priest  holding  in  both  hands  a  medicine  bowl 
and  aspergill.  This  man,  however,  did  not,  as  in  other  Snake  dances, 
wear  a  garland  of  Cottonwood  leaves,  nor  did  he  cry  out  the  mystic 
words,  "  Tcamakia,"  etc.,  which  formed  aucb  a  conspicuous  feature  in 
the  Walpi  ceremony.  There  was  likewise  no  personification  of  a 
warrior  [kalektaka)  bearing  the  whtzzer  or  bullroarer. 

>  Tbln  WH  (bs  iniin  irliD  attwd  Bl  one  of  ths  goila  lu  tlie  n«. 
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The  Antelope  priests  made  foor  circuits  of  tbe  plaza,  in  the  space  to 
the  southward  aud  eastward  of  the  shriDe  and  kUi,  shaking  their 
rattles  as  they  inarched,  and  dropping  a  pinch  of  sacred  meal  in  the 
shrine  as  they  passed  it.  Each  man  stamped  on  the  plank  before  the 
kisi,  dropping  meal  as  he  did  so,  and  then  the  whole  line  formed  a  pla- 
toon facing  eastward,  where  they  stood  Hhaking  their  rattles. 

Immediately  the  Snake  meu  followed,  making  fotir  circuits  of  the 
plaza,  their  course  being  much  longer  than  that  of  the  Antelope  priests. 
As  each  priest  passed  before  the  kin  in  these  circnitti,  he  stamped  on 
tbe  plauk,  after  having  dropped  upon  it  a  pinch  of  sacred  meal.  They 
then  lined  up  in  f^ntof  the  Autelope  priests,  and  sang  songs  similar  to 
those  at  Walpi.  There  was  no  call,  however,  to  tbe  warrior  gods  by  au 
asperger.  Among  other  episodes  at  Cipaulovi,  I  missed  that  qtuvering 
movement  of  the  snake  whips,  elsewhere  described. 

The  line  of  Snake  men  uext  divided  into  groups  of  three — each  trio 
composed  of  a  "carrier,"  a  "hngger,"  and  a  "gatherer."  The  carrier 
knelt  down  before  the  kiai,  received  a  suake  from  a  man  within,  put  it 
in  his  mouth,  and  began  the  circuit  of  the  plaza.  He  did  not  close  bis 
eyes,  as  do  the  performers  at  Walpi,  and  the  hugger  simply  placed  one 
hand  on  his  shoulder.  The  carrier  did  not  touch  the  snake,  as  at 
Oraibi,  after  he  had  placed  it  in  his  month;  and,  instead  of  throwing 
the  reptile  from  him  when  he  had  completed  the  circuit,  he  took  it  out 
of  his  mouth  and  laid  it  on  the  ground  at  a  certain  place.  The  gatherer 
picked  up  the  snake,  not  confining  his  attention  to  the  carrier  whom  he 
followed,  and  not  first  throwing  meal  to  the  sun  or  sprinkling  it  on  the 
reptile,  as  at  Oraibi.  As  the  carrier  started  on  his  circuit,  be  tucked 
his  paho  in  his  belt.  The  pahoa  used  at  Walpi  were  made  by  the  Snake 
priests;  those  employed  at  Cipanlovi  were  made  by  the  Antelope  chief 
and  given  to  the  Snake  men. 

As  the  snake  carrier  left  the  kiai,  in  his  circuit,  the  asperger  sprinkled 
him  with  medicine,  but  no  maidens  stood  near  to  throw  prayer-meal 
upon  them,  as  at  Walpi.  After  all  the  snakes  had  been  carried  in 
the  mouths  of  participants  in  the  dance,  the  Snake  chief  made  a  circle 
of  sacred  meal  about  20  feet  in  diameter  in  front  of  the  pahoki,  and  drew 
in  it  six  meal  radii,  corresponding  to  the  six  cardinal  points.  Tbe  rep- 
tiles were  then  thrown  into  this  ring,  and  the  asperger  sprinkled  them 
with  medicine,  after  which  the  maidens  apd  women  threw  sacred  meal 
from  their  basket  plaques  upon  the  writhing  mass.  At  a  signal  the 
Suake  priests  rushed  to  the  reptiles,  seized  as  many  as  they  could,  and, 
as  at  Walpi,  departed  hastily  down  tbe  mesa  trails  and  distribated 
them  to  the  cardinal  points.  As  they  left  the  plaza,  a  perfect  rain  of 
spittle  from  the  spectators  ou  the  surrounding  housetops  followed  them. 

The  subsequent  vomiting  and  feast  differed  in  no  essential  particulars 
trom  the  same  episodes  at  Walpi. 

Tliere  were  among  thespectators  numerous  prominent  Snake  men  from 
Walpi,  including  Kopeli  tbe  Snake  chief,  Supela  his  father,  and  Saliko 
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his  mother.  The  former  did  uot  enter  the  kivas;  and  the  last  mentioned, 
who  came  to  Cipaulovi  tbe  uigbt  before  the  dauee,  told  lue  she  prepared 
the  "antidote"  for  the  priests  at  Cipaalovi,  as  at  Walpi.  lu  essentials 
the  public  Snake  dance  in  tbe  pueblos  last  mentioned  is  similar,  and 
the  dress  of  the  Snake  and  Antelope  men  practically  identical.  It 
would  seem  as  if  the  ceremony  were  derived  from  Walpi  rather  than 
from  Cuilopavi, 

The  Snake  dance  at  Cipaulovi,  as  will  be  seen  from  the  foregoing 
account,  is  abbreviated  in  character,  small  in  number  of  participants, 
and  curtailed  in  secret  rites.  On  August  21  {komoktotokya),  the  day 
before  tbe  Antelope  dance,  the  chief  went  off  in  search  of  wood,  leaving 
his  altar  for  a  long  time,  with  no  one  in  the  kiva  for  several  hours.  Such 
a  proceeding  may  be  more  primitive,  but  it  never  happens  at  Walpi. 
While  at  Walpi  the  sand  picture  and  altar  of  the  Antelopes  are  pre- 
pared on  tbe  first  day  {yiiuya),  they  are  not  made  until  the  sixth  or 
seventh  day  at  Cipanlovi,  or,  more  accurately  speaking,  the  third  day 
before  tbe  Snake  dance.  This  in  itself  introduces  a  modification  in 
secret  ceremonials.  The  aicata  natcia,  or  bows  with  red  horsehair,  were 
not  bang  apou  the  ladders  before  the  eighth  day,  and  were  first  seen  on 
the  ninth;  at  Walpi,  they  were  placed  there  on  tbe  fifth  day.  All 
ceremonials  with  a  snake  iiponi  were  obviously  omitted,  and  there  are 
several  complicated  rites  at  Walpi  which  probably  are  absent  in  ibe 
Snake  villages  of  other  Tnsayau  pueblos. 
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Generax,  Remarks 

Tbe  ritual  of  thiei  Tusayati  village  is  leas  kouwu  than  that  of  auy 
other,  not  a  single  CaSopavi  ceremony  ever  having  been  described. 
There  is,  however,  evidence  that  tbe  complete  Tasayan  ritual  is  per- 
formed at  this  pneblo,  aud  its  age  and  isolation  leads  me  to  suspect 
that  the  modifications  are  of  valoe  from  a  comparative  point  of  view. 
It  is,  therefore,  with  great  pleaaare  that  I  am  able,  in  this  article,  to 
present  the  results  of  the  first  study  of  Cailopavi  ceremonials.  Unfor- 
tunately, however,  I  can  speak  only  of  the  pablic  Snake  dance  and 
describe  the  Antelope  altar,  since  I  have  not  witnessed  any  of  the  secret 
rites  pertaining  to  the  ceremony. 

The  attendance  at  the  Snake  dance  of  Uuiiopavl,  in  1896,  consisted 
of  ten  white  persons  and  unmerous  Indians  from  the  other  mesas, 
in  addition  to  tbe  inhabitants;  there  were  also  two  Navahos,  who  bad 
come  from  a  long  distance. 

The  Antelope  Altak 

Tbe  sand  mosaic  of  the  Ounopavi  Antelope  altar  (plate  LXXII)  was 
bordered  by  a  margin  of  sand  of  four  colors — yellow,  green,  red,  and 
white,  separated  by  black  lines — and  was  of  rectangular  shap«,  aboot 
the  size  of  the  Walpi  altar.  There  were  but  two  rows  of  semicircular  rain- 
cloud  figures  in  the  inclosure  of  the  margin.  Tbe  first  row,  ot^acent  the 
margin,  ha<l  four  members — yellow,  green,  red,  and  white,  in  sequence, 
beginning  at  the  right  of  the  row.  The  second  series  had  five  semi- 
circles— yellow,  black,  yellow,  green,  and  yellow,  following  the  same 
sequence  as  the  former.  There  were  foar  zigzag  lightning  symbols,  col- 
ored yellow,  green,  red.  and  white,eacbof  which  had  a  horn  on  tbe  right 
side  of  the  bead.  At  the  angles  of  each  lightning  symbol  there  were 
drawn,  with  black  sand,  flgnres  of  feathers.  The  zigzag  lightning  strokes 
and  the  semicircnlar  rain  clouds  were  outlined  with  black  lines,  and 
parallel  lines  representing  falling  rain  were  short  and  numerous.  As  at 
Gipaulovi,  there  were  no  stone  implements  around  tbe  margin  of  the  sand 
picture,  bat  at  its  four  corners  there  were  small  cones  of  clay,  each 
bearing  tbe  color  of  a  cardinal  point — yellow,  green,  red,  and  white, 
respectively.  The  front  and  rear  margins  of  the  sand  picture,  like  those 
of  tbe  Cipanlovi  attar,  were  destitute  of  objects.  On  each  side  of  tbe 
sand  picture  there  were  foar  clay  pedestals,  two  of  which  bore  straight 
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sticks  and  two  aapported  sticks  crooked  at  the  extremities.  Tbe  tiponi 
was  placed  ou  a  small  billock  of  saud  soraewhat  back  of  the  rear  rigbt- 
haiid  corner  of  the  saud  picture.  In  the  rear  of  the  left-hand  corner, 
leaning  agaiust  tbe  wall  of  the  kiva,  were  two  rectaiigular  slabs,  the 
symbolism  on  which  was  not  distinct,  recalling  the  so-called  Butterfly 
virgin  slab  of  the  Walpi  Antelope  altar.  Around  them  were  tied 
strings  with  appended  nakicdktcoci. 

At  the  time  I  studied  the  GuQopavi  altar  of  the  Anteloites  there 
were  finger  marks  on  each  raiu  cloud  of  the  saud  picture,  where  the 
chief  bad  taken  a  ]>iuch  of  each  colored  sand  to  carry  to  his  field,  these 
being  symbolic  of  tbe  different  colored  corn  which  he  hoped  would 
grow  there. 

Thb  Snakb  Dance 

Tbe  Snake  dance  at  the  pueblo  of  Cuiiopavi  was  performed  on  August 
24,  and  was  the  only  event  of  this  complicated  observance  which  I  wit- 
nessed. While,  therefore,  my  observations  were  limited,  they  cousti- 
tnte  the  first  ever  made  by  an  etimologist  in  this  interesting  and  little 
known  pueblo.  Seventeen  Antelope  aud  eighteen  Snake  priests  partic- 
ipated in  tbe  ceremony;  each  Antelope  carried  two '  rattles,  one  in  each 
hand,  and  there  were  three  small  boys  among  the  Antelope  priests, 
one  of  whom  could  not  have  been  more  than  five  years  of  age.  The 
youngest  of  the  lads  was  naked,  but  painted  like  bis  elders,  aud  when  - 
be  liued  up  with  the  other  Antelopes  before  the  kui  he  held  his  place 
without  shrinking,  even  when  the  venomous  rattlesnakes  crawled  near 
bim,  an  exhibition  of  ititantile  pluck  which  I  have  never  seen  excelled. 
This  is  not  simply  want  of  fear  through  ignorance^  for  again  aud  again 
in  their  songs  aud  talks  the  priests  pray  that  they  may  not  be  bitten. 
He  must  have  known  tbe  power  of  tbe  snakes,  but  the  same  belief 
which  controlled  his  elders  gave  him  courage.  The  Cuiiopavi  priests 
bandied  the  rattlesmikes  more  fearlessly,  if  that  were  possible,  than 
tbe  participants  at  any  of  tbe  other  pueblos. 

The  differences  noted  between  the  events  and  paraphernalia  of  the 
Antelope  and  Snake  men  at  GnBopavi  and  the  other  villages  were  the 
following:  In  addition  to  cottonwood  boughs  the  kiai  had  cornstalks 
in  its  constructiou  and  a  circle  of  sacred  meal  was  made  about  it. 
The  costnme  and  body  painting  of  the  Antelopes  were  the  same  as  at 
Walpi;  there  was  no  warrior  with  a  wbizzer  or  bullroorer,  and  tbe 
asperger  did  not  call  out  the  invocutiou  to  the  cardinal  points.  The 
kilts  of  the  Snake  priests  were  as  a  rule  without  rattleoi,  aud  the  par- 
allel lilies  with  which  tbe  zigzag  figure  of  the  plumed  snake  were 
marked  exten<led  across  the  figure.  The  bandolier  was  cylindrical,  tbe 
medicine  pellets  few  or  wanting. 

>This  la  an  iDUnMlog  InnovmlloD  al  Cnhopivl.  At  Walpi  aod  Oralbl  each  prteat  rarrlca  bal  dd* 
raltle.  TheiieiatlleaaTemadeorbDckakliiatnUbHiDTerapalrDr  circalar  diaka  and  Iiaal«ued  Ida 
woudca  bandlei  tbey  ooatain  small  gbj»cu  for  rattlu,  and  an  painwd  HblU. 
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After  the  entraDce  of  tLe  Snake  aud  Antelope  men  and  their  prelim- 
inary songs,  which  resembled  those  of  Walpi,  the  Snalte  chief  went 
iuside  the  kUi  and  passed  out  the  sualcea.  Before  carrying  these 
reptiles,  the  Snake  priests  made  the  circuit  of  the  plaza  in  trios,  the 
carrier,  hagger,  and  gatherer  posing  in  the  same  way  as  when  they 
hear  the  snakes.  This,  of  course,  was  subsequent  to  the  four  circuits 
made  in  line  by  the  Snake  priests  when  they  entered  the  plaza  and 
stampetl  on  the  plank  before  the  kisi.  The  snake  carrier  handled  the 
reptile,  as  at  Walpi,  putting  it  in  his  mouth,  and  did  not  touch  it  after- 
ward with  bis  hands,  as  at  Oraibi;  his  eyes  were  open  as  at  Cipanlovi 
and  Oraibi.  The  hugger  simply  placed  his  hand  on  the  right  or  left 
shonlder  of  the  earner  and  stood  behind  bini,  not  patting  bis  arm 
about  the  carrier's  neck,  as  at  Waljti.  After  all  the  snakes  had  been 
carried,  and  while  they  were  in  the  gatherer's  hands,  the  Snake  priests 
crowded  about  the  entrance  to  the  kitty  and  something  occurred  which 
was  not  observable  to  the  B|>ectators.  The  circle  of  meal  was  next 
made  some  distance  sway;  the  leptiles  were  then  thrown  within  it, 
and  the  women  sprinkled  or  threw  their  plaques  full  of  meal  apou  Che 
snakes.  The  priests  then  rushed  in,  seized  the  reptiles,  and  darted 
away,  as  elsewhere  described.  As  they  left  the  plaza  alt  of  the  specta- 
tors spat  aft«r  them,  as  at  Cipanlovi.  Then  occurred  something  which 
had  never  before  been  witnessed  in  any  of  the  sis  presentations  of  the 
Snake  dance  which  I  have  observed.  Several  of  the  Snake  priests 
did  not  obtain  reptiles  from  the  writhing  mass  in  the  ring  of  meal,  and 
consequently  did  not  rush  down  the  steep  mesa  trails  with  those  who 
did,  but  they  made  the  circuit  of  the  plaza  four  times  before  the  kiai, 
sprinkled  meal  on  the  gipapii  and  stamped  on  the  plank,  after  which 
tbey  filed  oflf  to  their  kiva.  It  was  not  clear  to  me  whether  this  was 
accidental  or  an  unusual  moditicatiou ;  but  I  am  inclined  to  think  that 
the  number  of  reptiles  was  so  few  that  these  priests  conld  not  obtain 
any  with  which  to  rush  down  the  mesa,  and  this  way  of  retiring  to 
their  kiva  is  prescribed  in  such  a  case. 
10  ETH 19 
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Obnbral  Rkmabks 

Oh  accoaut  of  the  isolation  of  the  pueblo  and  tbe  i>ersiatent  way  in 
wbich  Ita  people. have  resisted  tnnovatioiiB,  the  preeentation  of  tbe 
snake  ritual  at  Oraibi  has  long  been  regarded  as  the  most  primitive  of 
all  tbe  Hopi  ceremonials. 

Ill  au  article'  on  the  "Ancient  Province  of  Tnsayan,"  Major  Powell 
partially  described  au  Oraibi  ceremouy,  but  too  briefly  to  be  identified. 
80  far  as  I  know  this  was  tbe  first  account  of  Tusayan  kiva  rites.  A 
large  oil  painting  of  a  Tusayan  ceremony  and  altar  has  long  hang  in  the 
pottery  court  of  the  National  Museum.  This  painting,  I  am  informed 
by  M^or  Powell,  was  made  under  bis  direction  and  represents  a  scene 
in  a  Tusayan  kiva.  Several  priests,  apparently  engaged  in  rites  about 
a  medicine  bowl,  are  figured,  and  from. the  arrangement  of  the  maize  of 
different  colors  about  it  I  suppose  the  picture  rejiresents  the  making 
of  charm  liquid.  The  attitude  of  the  priest  in  the  act  of  blowing  smoke 
into  the  bowl  confirms  me  in  this  interpretation. 

The  representation  of  the  reredos  is  unlike  anything  which  has  been 
reported  from  Tusayan.  The  room  has  a  hatchway,  but  is  unlike  any 
Oraibi  kiva  which  I  have  seen. 

In  1895 1  figured  and  described'  tbe  altar  of  one  of  the  Flute  societies 
at  Oraibi.  Mr  H.  li.  Votb,  a  resident  missionary,  has  recently  given 
much  time  to  the  study  of  the  Oraibi  ritual,  and  has  shown  me  several 
sketches  of  highly  characteristic  altars,  accounts  of  which  he  intends 
later  to  publish.  We  are,  therefore,  on  tbe  way  to  a  more  exact  knowl- 
edge of  tbe  ceremonials,  religions  paraphernalia,  and  altars  of  this  inter- 
esting poeblo  which  has  so  long  reslstod  tbe  efforts  of  ethnologists. 

The  Antelope  Altak 

The  Antelope  priests  at  Oraibi  were  not  overgenial  to  strangers 
wishing  to  pry  into  their  secret  rites,  and  the  Snake  priests  positively 
refused  to  allow  me  or  any  white  man,  except  the  missionary,  Mr  Yoth, 
to  enter  their  kiva.^    I  entered  the  Autelojw  kiva  uninvited,  but  my 

■Scribner'a  Magaiiuc.  Vol.  XI.  So.  2.  N«w  York,  Deosmber.  1BT9. 

•TheOnibiFlDte  AlUr;  Journilof  AmerlcuFQlk.lon,  Vol.  Vlll,  Oot.-D«.,  INE. 

■Oneai  tiroirhile  uen  tuld  me  Ibatlbe;  veotnred  lulo  (he  Snake  kivii  w ban  thsprleaU  mntinj 
■Dd  uvnotblug  tbere  but  iluM  Imageg.  probably  tirlDi.  or  Ibe  Llltla  Wu  God*.  Ae  tbe  Suke 
cbieratOrBiblbainuIij'oni,  he  mikHiia  altar,  atiil  the  alone  Inuga  wai  the  tatelary  god  of  wurlon, 
known  as  tbe  Little  God*  of  War,  Puiikaaho.va  and  Palunbo.vL 
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preseuce  there  was  not  welcome,  and  most  of  tlie  half  honr  which  I 
spent  there  was  occupied  in  reasoning  with  the  priesta.  I  saut'eecled 
iu  makiDg  a  sketch  of  their  altar,  but  was  several  times  ordered  out, 
and  was  therefore  not  loth  to  leave  the  kiva  when  I  had  finished. 
There  was  some  little  satisfaction  in  heiug  ahle  to  tell  the  priests  of 
Oraibi  iu  their  own  kivn  that  my  studies  of  Antelope  altars  in  other 
pneblos  enabled  me  to  interpret  about  every  object  which  theirs  pos- 
sessed, since  they  were  so  similar.  This,  however,  was  not  strictly 
tme  as  regards  all  the  fetishes,  for  there  were  two  or  three  objects  on 
the  Antelope  altar  at  Oraibi  which  are  different  from  those  at  Walpi, 
Gipaulovi,  and  Cafiopavi,  and  beyond  my  comprehension. 

The  size  of  the  Antelope  altar  at  Oraibi  {plate  lxxiii)  was  abont  the 
same  as  that  of  Walpi,  and  the  sand  picture  almost  identical,  bo  that  a 
description  of  this  portion  of  it  would  be  a  duplication  of  accounts  else- 
where published.'  The  sand  picture  was  surrounded  by  a  yellow,  green, 
red,  and  white  border  of  sand.  There  were  semicircular  figures  of  rain 
clouds  iu  yellow,  green,  red,  and  white,  arranged  in  the  same  order  as 
at  Walpi,  and  in  like  sequence.  The  four  lightning  symbols,  however, 
differed  somewhat,  all  of  these  having  square  appendages  to  the  heads, 
instead  of  horns  and  diagonally  marked  rectangles.  These  square 
appendages,  as  nearly  as  I  could  make  out,  were  on  both  sides  of  the 
beads,  but  accuracy  iu  this  minute  particular  was  next  to  imiKissible. 
There  were  no  stone  hoes  about  the  border  of  the  sand  pictnre,  as  at 
Walpi.  Along  each  side  was  a  row  of  clay  pedestals,  in  each  of  which 
were  inserted  straight  or  crooked  sticks,  to  the  tops  of  which  were 
attached  red-stained  nakicdkwocit.  They  were  arranged  side  by  side 
and  there  were  no  breaks  or  "  gateways,"  as  at  Walpi.  At  the  side  of 
each  crook  a  smalt  netted  gourd  was  placed.  At  the  end  of  each  line  of 
sticks,  one  on  each  side  of  the  altar,  there  was  a  head  of  an  antelope, 
with  horns,  nose,  and  neck.  These  objects  are  not  found  on  the  Ante- 
lope altars  of  Walpi,  Gipaulovi,  or  GniiopaTi,  and  are  significant 
accessories  in  the  secret  ceremonials. 

The  floor  in  front  of  the  altar  had  no  pedestals  with  upright  sticks, 
but  upon  it  was  a  medicine  bowl,  the  six-directions  corn,  and  an 
ast>ergiU. 

The  rear  of  the  altar  was  strikingly  different  from  that  of  any  Ante- 
Io^m;  altar  which  has  been  described.  There  were  no  stone  fetishes  of 
animals,  as  at  Walpi,  and  although  the  two  tiponit  were  present,  both 
of  these  belonged  to  the  Antelopes.  The  Snake  society  at  Oraibi,  as  at 
Gipaulovi  and  Cuuopavi,  has  no  palladium  oTtiponi.  These  two  objects 
stood  jnst  in  the  rear  of  the  margin  of  the  sand  picture,  one  on  each 
side  of  a  square  medicine  bowl,  which  occupied  the  middle  and  there- 
fore corresi)oud8  in  iwsition  to  the  mountain -lion  fetish  on  the  Walpi 
altar.  Projecting  from  the  top  of  the  left-hand  tipont  was  an  object 
which,  fixim  my  point  of  observation,  resembled  a  stone  implement,  but 
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ill  otlier  respectii  tlie  two  tiponin  resembled  those  of  the  Walpi  altar. 
i'ako«  were  pliiced  upright  iiear  each  tiponi,  aud  from  one  of  these  a 
long  striog,  with  feathers  tied  to  the  extremity,  war  stretched  across 
the  sand  picture. 

The  medicine  bowl  back  of  the  altar  had  three  T-shape  flgarea  painted 
npou  it,  aud  behind  this  vessel  there  were  fowr  pahos  placed  upright 
with  strings  drawn  over  the  top  of  the  medicine  bowl.  At  the  extreme 
left  of  the  rear  of  the  altar  there  was  an  ancient  vase  witli  terraced 
elevatioDS.  Back  of  all  the  objects  at  the  rear  of  the  altar  there  was 
a  ridge  of  sand  in  which  was  inserted  a  row  of  eagle  wing  feathers. 
Between  the  rows  of  crooks  and  the  lateral  margin  of  the  sand  picture 
•IciDgpahoa  were  laid  lengthwise  on  the  floor.  A  basket  of  sacred  meal 
was  placed  on  the  Hoor  near  the  right-hand  effigy  of  an  anteloi>e  head. 

It  will  be  seen  from  an  examination  of  the  details  of  the  Antelope 
altar  of  Oraibi  and  comparison  with  those  of  Cipaulovi,  Cufiopavi,  aud 
Walpi,  that  it  is  the  most  complicated  and  has  several  objects  not  else- 
where duplicated.  Moreover,  the  arrangement  of  the  objects  back  of 
the  altar  ie  auch  that  it  would  be  quite  strange,  indeed  almost  imxios. 
siblQ,  for  the  Antelope  chief  to  introduce  several  of  the  events  which 
occur  in  the  sizteen-song  celebration  at  Walpi. 

The  Aktelope  Dakce 

The  Antelope  or  Com  dance  at  Oraibi  took  place  at  sauset,  as  in  the 
other  villages,  but  it  was  not  so  brilliant  a  8|>ectacle  nor  was  it  per- 
formed by  so  many  priests  as  at  Walpi.  The  Antelope  priests,  beaded 
by  their  cliief,  marched  directly  from  their  kiva  to  the  kiti,  and  made 
four  circaits  of  the  plaza,  each  priest  stamping  on  the  depressed  plank 
as  be  passed  before  it. 

After  they  had  formeil  a  platoon,  the  Antelope  chief  drew  n  line  of 
meal  in  front  of  them,  and  at  the  extreme  end  of  tbia  line  he  set  bis 
tiponi  upright  on  the  ground.  At  one  side  of  this  badge,  also  on  the 
Hue  of  meal,  the  asperger  deposited  his  medicine  bowl.  Each  Ante- 
lope then  placed  tire  netted  gourd  and  stick  which  he  carried  ou  the 
ground  before  him,  so  that  all  these  objects  were  arranged  in  a  row 
before  the  platoon  of  Antelope  priests. 

The  Suake  men  came  out  of  their  biva  and  made  four  circuits  of 
the  plaza  in  front  of  the  line  of  Antelope  priests,  who  shook  their 
rattles  as  the  Snakes  passed  before  them.  Each  Snake  priest  dropped 
a.pinch  of  meal  and  stamped  vigorously  on  tlie  plank  as  he  passed  the 
kiai,  jind  then  took  his  place  iu  line  before  the  platoon  of  Antelope 
priests.  They  were  led  by  their  chief,  an  old  man,  who,  however,  had 
no  badge  of  office  on  his  arm.  The  Antelope  priests  wore  feathers  in 
their  hair  and  a  small  white  feather  on  the  crown  of  the  head.  The 
asperger.  was  distingnished  by  a  fillet  of  cottonwood  leaves.  Their 
bodies  were  painted  with  zigzag  lines  in  white,  but  all  wore  heavy 
shell  and  turquois  necklaces.  Each  priest,  except  the  asperger,  car- 
ried a  rattle  in  the  right  hand  and  a  stick  and  waier  gourd  in  the  left. 
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The  uUief  bore  bis  tiponi  over  liia  lelt  arm.  All  vore  white  dance  kilta 
with  raio-cloud  decoratious,  and  a  characteristic  Bash.  Several  had 
baudoliers  of  yaru  over  the  right  shoulder  aud  a  bank  of  wool  on  the 
left  kuee,  but  none  of  the  Autelo[>e  prieata  wore  moccasius  and  bat  few 
had  fox-skins  dangling  finin  tbeir  belt^.  Tbe  position  of  the  chief  was 
at  the  extreme  right  of  tbe  line.  An  old  Autelope  priest  carried  an 
ear  of  corn. 

Each  of  tbe  Snake  priests  wore  a  small  red  feather  in  bis  hair,  but 
their  faces  were  not  painted ;  all,  however,  bad  daubs  of  white  iiigmeot 
on  their  arms  aud  legs.  Several  bad  hastily  tied  wbitu  kilts,  similar  to 
those  of  the  Antelopes,  about  their  loins,  and  only  two  had  tbe  charac- 
teristic snake  kilts.  Each  carried  bis  snake  wliip  in  bis  rigbt  hand,  a 
bag  of  meal  in  his  left,  and  most  of  the  performers  wore  moccasins. 
None  had  necklaces,  fox-skins,  or  bandoliers.  Tbe  jdatoon  of  Snake 
men  stoiHl  some  distance  from  the  Antelopes,  witb  a  la<1  on  the  extreme 
rigbt.  As  tbe  Antelopes  sang  and  shook  their  rattles,  the  Snake  men 
beutsligbtlyforward.pointiugtlieir  whips  toward  the  ground,  then  mov- 
ing them  backward  aud  forward  witli  a  waving  motion.  As  the  music 
continued,  tlie  asjierger,  not  leaving  his  iiosition  by  the  side  of  tbe 
Antelope  cbief,  called  oat  in  a  low  voice  tbo  words  "Tcamahia,"  etc, 
several  times. 

After  he  bad  ceased,  he  went  to  tbe  oi>ening  of  the  kiai,  and  took  out 
one  of  tbo  bundles  of  cornatnlks,  melons,  and  other  vines,  put  the  butt 
in  his  moutb,  holding  tbe  other  end  in  both  hands  before  him.  A 
second  priest,  putting  his  left  hand  on  tbe  left  shoulder  of  tbe  asper- 
ger,  walked  bebind  tbe  carrier,  stroking  bis  back  with  a  snake  whip. 
In  this  way  tbe  two  made  several  promenades  between  tbe  platoons  of 
Snake  and  Antelope  priests,  the  former  singing  and  shaking  their 
rattles,  all  with  netted  goanls  and  sticks  in  their  left  hands.  As  this 
proceeding  continued  the  Snake  priests  stepped  backward  and  forward 
in  line,  poising  themselves  tirst  on  one  leg  and  then  on  tbe  other. 

At  the  conclusion  of  this  dance  tbe  Snake  priests  filed  about  the 
plaza,  making  the  circuits  before  the  I:m,  and  returned  to  their  kiva. 
The  Antelope  priests  did  tbe  same,  but  went  to  their  own  ceremonial 
chamber.  This  closed  totokga  (August  18),  so  far  as  public  ceremonies 
were  concerned. 

The  Snake  Kace 

A  snake  race  of  Oraibi  took  place  at  sunrise  of  tbe  same  day  on  which 
tbe  Snake  dance  was  celebrated,  as  at  Walpi,  Gipaulo\'i,  and  Ounopavi. 

riiB  Snakk  Dance 

At  a  short  time  before  sunset,  on  August  19,  tbe  Antelope  priests 
filed  out  of  their  kiva  and  made  four  circuits  in  front  of  the  kisi,  each 
stamping  on  the  plank  and  dropping  a  pinch  of  meal  as  he  passed. 
They  were  headed  by  the  cbief,  who  carried  bis  tiponi  ou  bis  left  fore- 
arm.   The  chief  in  tarn  was  followed  by  the  aspergev,  who  wore  a 
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cbaplet  of  cottonwootl  teavea  and  carried  a  medicine  bowl  and  aspergill 
with  both  baods.  Eacb  Antelope  wore  awhit©"breatb-featber"  in  bis 
hair,  which  bnug  down  bis  back,  bot  none  bad  a  bunch  of  feathers  on 
bis  bead.  The  chin  was  painted  black  and  there  was  a  white  line  along 
tb«  upper  border  of  tbe  black  from  ear  to  ear  across  the  upper  lip.  All 
wore  necklaces  of  sbell  or  turquois  and  each  was  adorned  with  zigzag 
lines  of  white  pigment  along  the  body,  on  each  breast,  from  shoulder 
to  belt,  continued  on  tbe  back  on  each  side  to  the  waist.  There  were 
also  zigzag  white  lines  on  the  arm,  and  tbe  forearm  was  painted  white. 
Each  wore  a  bandolier  of  woolen  yarn  over  the  right  "sbouldcr,  and 
everj-one,  save  tbe  asperger,  carried  a  rattle  iu  the  right  hand.  All 
the  dancers  wore  kilts  and  embroidered  sashes,  with  pendent  fox-skins 
behind,  and  all  bad  moccasins.  Thus  appareled  they  lined  up  in  a 
platoon,  the  chief  at  the  left,  the  kiti  midway  in  tbe  line,  shaking 
their  rattles  while  awaiting  the  Snake  priests. 

The  Snake  priests  then  came  from  their  kiva  beaded  by  their  chief, 
who  bad  no  tiponi.  Each  Snake  priest  wore  a  bunch  of  feathers  in  his 
hair,  and  curious  feathered  objects  on  the  back  of  the  bead.  Their 
faces  were  blackened,  but  there  was  no  white  paint  on  the  chin.  All 
wore  sliell  and  turquois  necklaces,  armlets,  and  wristlets,  and  daubs  of 
white  on  their  foreheads,  breasts  and  backs. 

Their  kilts  were  colored  red,  with  zigzag  fignres  of  the  plumed  snake, 
bearing  tripod-sbape  and  alternate  parallel  bars  as  ornaments.  Leas 
than  half  their  number  had  a  fringe  of  antelope  hoofs  on  the  lower  edge 
of  the  kilt;  all  wore  fox-skins  pendent  from  their  loins,  turtle-shell 
rattles  on  tbe  leg,  moccasins  stained  red  with  sesquioxide  of  iron,  and 
red  wristlets.  Each  carried  a  snake  whip.  After  the  preliminary 
forward  and  backward  steps,  and  after  shaking  their  whips  in  uuisoD 
with  tbe  songs  of  the  Antelopes,  tbey  divided  into  groups  of  three, 
called -carrier,  bugger,  and  gatherer. 

Thesnakes  are  carried  at  Oraibi  in  a  way  peculiar  to  this  pueblo  and 
-  differently  from  that  adopted  in  any  other  Tasayan  village.  The  posture 
of  the  bagger  is  likewise  exceptional.  When  the  carrier  approaches  the 
Hsi  in  which  t1ie  snakes  are  confined,  he  place's  his  whip  in  his  belt,  seizes 
tbe  reptile,  p'lits  its  neck  in  his  mouth,  with  bead  pointing  to  his  left, 
and  grasps  tbe  body  of  the  snake  with  bis  two  hands,  the  right  above 
the  left.  Tbe  carrier  does  not  close  his  eyes,  and  he  takes  but  one  reptile 
at  a  time.  In  this  way  be  ambles  about  the  plaza  in  a  circle,  tbe  center 
toward  liis  left.  When  be  has  completed  the  circuit,  be  takes  the  rep- 
tile from  his  mouth  and  lays  it  on  the  ground,  with  the  head  pointing 
away  from  the  kisi.  Tbe  hugger  follows  the  carrier,  placing  his  left 
hand  ou  the  left  shoulder  of  the  carrier,  whose  back  he  strokes  with 
the  snake  whip.  He  stands  behind  the  carrier,  and  not  at  his  side,  as 
at  Wftlpi,  The  gatherer  picks  up  tbe  reptiles  after  they  have  been 
plsced  on  tbe  ground.  If  tbe  reptile  coils  for  defense,  he  strives  to 
make  him  uncoil  by  movements  of  the  whip;  otherwise  he  takes  a  little 
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sacred  ineal,  says  a  prayer,  casts  a  pinch  to  the  scttiuf;  son,  sprinkles 
a  liltle  on  the  head  of  the  reptile,  and  suddenly  grasps  the  snake  back 
of  the  head.  Tlie  gatherers  collect  the  snakes  whenever  dropped  by 
the  carriers,  and  hold  them  in  their  hands  as  the  others  are  borne 
about  the  plaza. 

The  women  did  not  stand  in  line  and  sprinkle  the  Snake  priests  with 
meal  as  they  passed  with  their  burdens,  but  when  the  reptiles  were 
thrown  in  a  heap,  after  the  dance,  both  maids  and  matrons  emptied 
trays  of  meal  upon  the  snakes  on  the  ground. 

After  all  the  reptiles  had  been  carrieil  about  the  plaza  iu  the  way 
indicated  above,  they  were  thrown  iu  the  middle  of  a  ring  of  sacred 
meal,  marked  with  six  radii,  also  of  meal,  corresponding  to  the  cardinal 
points,  the  zenith,  and  the  nadir.  At  a  signal  the  Snake  priests  rushed 
to  the  circle,  seized  all  the  snakes  they  could  gather,  and  darted  off 
with  them  down  the  mesa  sides  to  the  four  quarters,  where  the  reptiles 
were  deposited.  Later  they  returned,  divested  themselves  of  their 
scanty  clothiug,  retired  to  a  secluded  spot,  bathed,  took  an  emetic  (1), 
and  vomited.  The  Antelopes  meanwhile  made  four  circuits  in  front  of 
the  kisi  and  retired  to  tfaeir  kiva.  As  at  Walpi,  the  Snake  men  feasted 
at  nightfall,  not  having  tasted  food  on  the  day  of  the  dance. 

In  reviewing  the  details  of  the  Snake  dance  at  Oraibi,  as  deacribed 
above,  we  (ve  impressed,  first,  with  the  small  number  of  participants, 
eleven  Antelope  and  fifteen  Snake  priests;  secondly,  with  the  peculiar 
manner  of  carrying  the  reptiles;  and,  thirdly,  with  the  lack  of  brilliancy 
in  the  personal  adornment  of  the  performers.  The  entrance  of  the  Snake 
chief,  Kopeli,  at  Walpi,  followed  by  his  band,  Is  a  most  striking  affair, 
fnll  of  life  and  startling  in  character.  At  Oraibi  this  part  is  very 
tame  in  comparison,  without  dash  or  excitement,  and  foils  iu  vigor, 
energy,  and  power.  The  number  of  i>articipants  at  Oraibi,  not  a  third 
of  those  at  Walpi,  is  also  disappointing  to  one  who  has  seen  the  dance 
at  the  East  Mesa.  I  can,  however,  well  believe  that  the  Oraibi  Snake 
dance  more  closely  resembles  that  of  Walpi  before  the  advent  of  so 
many  visitors,  than  does  the  present  eshibition  at  the  latter  pueblo. 
Everything  at  Walpi  shows  a  vigorous  cult,  a  popular  society,  an 
earne.ttness  as  great  as  at  Oraibi,  but  the  primitive  character  of  the 
whole  is  somewhat  spoiled  by  the  introducdoit  of  gaudy  ribbons,  orna- 
ments, and  personal  decorations  purchased  from  the  trader. 
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The  most  striking  difiereuces  in  such  events  as  were  witnessed  in  the 
Bnakc  danc«  presentatious  thus  far  recorded  have  been  noted  in  the 
preceding  pages.  None  of  tliem  are  of  sufficient  importance  to  indicate 
more  than  local  modifications.  The  strong  likenesses  which  one  cere- 
mony bears  to  tlie  other  indicate  the  same  cult  and  a  common  origin. 

It  would,  I  believe,  lie  a  little  short  of  puerile  to  ascribe  the  Snake 
ceremonials  in  the  different  Tusayan  pueblos  toindependentevolations,. 
so  close  are  their  similurities  in  details  and  so  definite  are  the  legends  of 
their  common  origin.  There  is,  however,  an  aspect  of  the  study  of  Snake 
dances  among  other  pueblos  which  merits  more  serious  attention,  to  the 
intelligent  discussion  of  which  exactdata  on  the  Tusayan  variants  may 
be  of  value.  From  a  study  of  the  amount  of  variation  in  the  same  rit« 
in  these  five  pueblos,  we  may  obtain  a  knowledge  of  the  limits  of  variants 
which  will  be  of  service  in  comparative  studies. 

The  following  are  some  of  the  features  in  the  Snake  ceremonie.-*  which, 
I  am  told,  did  not  occur  at  Oraibi'  and  Cipanlovi: 

I.  The  singing  of  a  series  of  sixteen  songs  on  the  first  four  days. 

II.  The  i>er8onification  of  the  bear  and  puma,  and  accompanying 
rites. 

III.  GeretnoDtal  mixing  of  Snake  medicine. 

As  there  was  uo  Snake  altar  at  Oraibi,  Cipanlovi,  or  Cunopavi,  the 
reptiles  were  not  thrown  atrross  the  room,  but  simply  dried  on  the  sand, 
as  at  Sia. 

Both  at  Oraibi  and  Cipanlovi,  pakos  of  difileirent  lengths  correspond- 
ing to  different  days  and  distance  of  shrines  were  not  made,  and  as  this 
is  a  prominent  feature  in  the  Walpi  variant,  its  absence  has  profoundly 
modified  the  attendant  rites  at  the  other  villages,  impwting  to  them 
many  modifications. 

Pahos 

Most  of  the  pahoB  or  prayer-sticks  made  at  Cipanlovi  on  the  day 
before  the  Snake  dance  were  of  the  length  of  the  middle  finger,  while 
nt  'Walpi  they  are  of  the  length  of  the  ultimate  joint.  One  of  the  com- 
ponent sticks  lias  a  fiat  facet,  whereas  at  Walpi  neither  has  a  face.  The 
stick  with  a  facet  uiion  it  is  the  female;  the  other,  the  male. 

iMr  II.  R.  Viitli  bu  iuR<le  tlaborati-  Mudlpi  of  tlie  if 
brginniii):  In  enA.    H»  DliKsmlioDa.  wliea  publiBbal.  w 
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Of  all  the  BuggestioDS  that  have  been  offered  to  explain  the  paJio 
on  comparative  grounds,  none  seem  to  me  more  wortliy  of  aeceptance 
than  tbut  it  is  a  sacrifice  by  symbolic  siibstitate.  The  follttales  of  the 
Pueblos  are  not  without  reference  to  hnman  sacrifice,  and  offerings  of 
corn  or  meal  tvouM  be  natural  auiongan  agricnltural  peoplelikethe  Hopi. 
Substitutes  for  human  sacrifices  to  the  gods  were  sometimes  made  by 
the  Aztecs  in  the  form  of  dough  images,  so  that  the  method  by  substitu- 
tion, common  iu  Europe,  iras  not  unknown  in  America.  When  occasioo 
demanded,  the  Hopi  legend  says,  they  sacrificed  a  child  and  their  chief, 
but  in  these  days  sacrifice  has  come  to  be  a  symbolic  substitute  of 
products  of  the  field — com,  flour,  or  pahos — still  retaining,  however, 
the  names  "male"  and  "female," and  with  a  human  face  painted  on  one 
end  of  the  prayer-stick. 

The  Kisi 

Each  of  the  fonr  pueblos  of  Tusayan  where  the  Snake  dance  is  cele- 
brated has  a  Msi  or  bower  made  of  cottonwood  boughs,  near  which  the 
Snahe  dance  is  celebrated,  and  in  which  the  reptiles  are  confined  before 
they  are  carried  about  the  plaza.  These  tisi*  are  all  very  similar  in 
their  construction,  the  only  difl'erence  which  I  have  detected  being  the 
use  of  cornstalks'  and  reeds  with  the  cottonwood  boughs  in  the  Oraibi 
celebration.    All  were  closed  iu  front  by  a  wagon-sfaeet  or  cloth. 

The  Icisi  at  Oraibi  is  place<l  in  the  open  space  west  of  the  town,  that 
of  Cipaulovi  in  the  main  plaza,  and  that  of  Cauopavi  in  the  plaza 
between  the  westernmost  and  inner  row  of  houses.  The  vicinity  of  the 
kisi  to  a  shrine  is  peculiar  to  Cipaulovi. 

Snake  Whii-s 

The  snake  whips  of  the  Middle  Mesa  pueblos  are  made  of  two  sticks 
insti-ad  of  one,  as  at  Walpi,  and  in  some  instances  have  attached  pack- 
ets of  cornhusk,  jiresumably  containing  prayer-meal,  which  are  absent 
on  the  Walpi  snake  whips.  These  may  thus  be  regarded  as  truejjaAoa 
or  prayer-sticks.  The  neat  little  fringed  bags  of  buckskin,  in  which 
the  Snake  priests  of  Walpi  carry  their  sacred  meal,  I  did  not  see  at 
Cipaulovi  or  Oraibi,  where  the  meal  bags  were  large  and  coarse. 

Snake  Kilts 

The  snake  kilts  vary  in  no  important  detail  iu  the  different  villages, 
except  that  they  are  sometimes  made  of  deer  or  antelope  skin,  some- 
times uf  cloth,  but  are  always  stained  red.  The  zigzag  figure  in  the 
middle  of  the  kilt  is  decorated  with  crossbars  alternating  with  tripod 
figures,  or  simple  parallel  lines.  The  kilts  of  the  Middle  Mesa  and 
Oraibi  generally  have  these  bars  extending  across  the  figure  of  the 

iln  tbe  giB  TiTlant  cornatxlka  an  nalrl  to  Ife  ummI  in  t lie  con nt ruction  i>r  tli«  "eralto,"  which  Mn 
SIcvniiMi  •IpKcribfa  hi  "a  ronlcal  9lru.:tiire  of  c ornataUs  bBBring  ripe  Irult."     Thla  "Krotta"  I 
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8D«ke.  The  lover  fi-iage  may  be  of  tin  cones  or  antelope  hoofs,  or  they 
may  be  deatitate  of  all  appendages,  accordiDg  to  the  pueblo.  Tin  cones 
are  nuiveraal  at  Walpi. 

The  feathers  on  the  heads  of  the  Soake  priests  vary  in  the  different 
pneblos,  especially  those  hanging  downward  on  the  hair  behind.  The 
antelope  kilts  are  similar,  and  the  sashes,  fox-skins,  and  belts  identical. 
The  other  striking  differences  have  been  mentioned  in  the  acconnt  of 
the  dance  in  each  pneblo. 

The  absentee  at  Oipaulovi,  Onfiopavi,  and  Oraibi  of  the  personiflca- 
tion  of  the  kaleklaka,  or  warrior,  who  carries  the  bow  and  arrow,  and 
■who  twirls  the  whizzer,  is  noteworthy.  At  Walpi  this  pexsonage 
appears  in  the  rear  of  the  line  of  Antelopes  as  they  enter  the  plaza, 
then  stands  at  the  extreme  left  of  the  platoon,  and  is  the  last  to  leave 
the  }ci»i  at  the  close  of  the  dance.  He  uses  the  whizzer  at  critical  times 
in  the  ceremony,  and  has  appeared  in  the  three  Walpi  Snake  dances 
which  I  have  witnessed.  He  was  not,  however,  seen  in  any  of  the  vil- 
lages where  this  ceremony  was  celebrated  in  1896. 
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THEORETIC  I>E1>UOTIONB 

When  we  attempt  to  analyze  tUe  Tusayan  ritnal,  we  are  led  to  suspect 
that  tbe  siuiilarities  in  tbe  great  ceremonials  are  in  part  results  of  com- 
imsition.  The  Tusayan  people  have  been  made  up  of  increments, 
which  have  gradnally  assi mi  luted,  as  history  iiiid  legends  describe. 
Each  of  these  additions  brought  it«  own  ceremonials,  some  of  which 
were  still  practiced,  and  have  been  transmitted  to  descendants,  surviv- 
ing to  the  present  day.  The  ritnal  baa  thns  come  to  be  one  of  compo- 
sition, Dot  of  replacement. 

GhristiaDity  ha<l  a  like  reception  when  it  came  among  the  pnebloa. 
It  was  engrafted  on  the  Pagan  system,  and  so  long  as  it  was  not 
thonght  to  be  aggressive  it  was  welcomed ;  but  so  soon  as  the  new  culf 
songbt  to  replace  existing  rites,  it  encountered  resistance.  EacL 
priesthood  held  that  its  rites  were  ef&cacious,  and  tbose  of  associate 
societies  were  likewise  good;  but  when  any  one  of  these  priesthooda 
declared  those  of  another  bad,  a  position  which  to  their  minds  was 
illogical,  since  the  priests  of  one  fraternity  do  not  know  the  secret  rites 
of  another,  an  unnsaal  condition  arose.  As  history  shows,  there  was 
no  objection  to  Christianity  at  its  advent,  and  it  took  its  place  with 
numerous  Tnsayan  cults,  in  their  system;  but  the  attempt  to  over- 
throw tbe  latter  led  to  the  hostilities  which  cnlminated  in  1700. 

The  several  components  which  formed  the  Tusayan  people  practiced 
ceremonials  similar  in  general  character,  but  different  in  details.  As 
they  became  nnited,  each  retained  certain  of  its  ceremonials,  which 
have  been  transmitted  to  our  time.  The  similarities  we  detect  show 
bow  close  these  components  were. 

Tbe  comparative  studies  of  the  Snake  presentation  which  I  have 
made  in  the  three  pueblos  that  celebrate  this  drama  in  the  even  years 
have  led  me  to  the  conclusion  that  in  my  previous  publications  suffi- 
cient emphasis  has  not  been  placed  on  the  com  worship  which  runs 
through  it.  The  recognition  of  this  element  I  owe  more  especially  to 
stndies  of  tbe  Flute  ceremonials,  which,  as  I  have  insisted,  are  in  many 
respects  akin  to  the  Snake  dances. 

As  will  be  seen  by  a  stndy  of  the  altars  of  the  Antelope  priests, 
they  are  destitute  of  any  idol,  so  that  no  clew  can  be  obtained  th>m 
that  source  in  regard  to  the  deity  addressed.  There  are  in  each,  how- 
ever, figures  of  rain  clouds,  which  prove,  so  far  as  they  go,  tbe  correct- 
ness of  the  belief  that  rain  worship  is  at  least  one  of  the  most  prominent 
features.     The  fetish  of  the  War  god  in  the  Snake  kiva  of  Oraibi  ia 
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evidently  n  special  feature  aa  a  gimrdiaii  of  warriors,  ana  of  small  sig- 
niSeaDce  in  u  broad  disciisaioii  of  tlie  meaning  of  the  Snake  diince. 

Lookiiig  over  the  participants  in  the  secret  ceremonial  a  of  the  Ante- 
lope kiva  of  Walpi,  there  are  but  two  eelebrants  whom  we  can  identify 
an  personators.  The  Autelo|)«  priests,  save  )K>ssibIy  their  chief,  are 
simply  cclebnihts,  but  the  boy  and  girt  who  stand  in  the  corners  of  the 
kiva  must  be  something  more;  they  represent  some  personage,  and 
coQsetpiently  I  have  reflected  on  their  identity.  The  names  given  me 
for  these  two  children  are  the  Snake-youth  and  the  Snake-maid.  These 
names  are,  I  believe,  simply  cultus-hero  names  applied  to  them  becaase 
of  tlie  soi-ieties  wlut-h  (t-lebrate  the  rites.  Who  the  Snake-boy  really 
is  I  am  not  yet  prepared  to  suy,  but  1  think  the  Snake-maid  is  simply  a 
personation  of  the  Coni-inaid,  and  these  are  my  reasons  for  that  belief: 

A  supernatural  beiuj;  or  mylholo;;ical  conception  may  be  represented 
by  llopi  priests  in  several  ways.  There  are  three  methods  which  occur 
to  me — (1)  a  symbolic  picture,  (2)  an  image,  and  (3)  a  personification  by 
a  man,  woman,  or  child.  Designs  on  the  reredos  of  altars,  sand  mosaics, 
altar  slabs,  and  the  like,  are  examples  of  the  first.  The  rain  clouds  on 
the  Antelope  sand  ])icture,  the  painted  sun  disks  in  the  PaliUiikonti 
screen  dnima,  are  symbolic  of  the  supernaturals  which  they  represent 
Images  likewise  represent  certain  gods;  but  they  are  not  the  gods,  only 
symbols  in  graven  forms,  as  figures  are  symbolic  pictures.  The  third 
and  highest  form  are  i>er30niBcation8  by  men,  women,  or  children. 
When  necessity  compels,  or  for  practical  reasons,  these  personifications 
are  simply  represented  by  symbols,  effigies,  or  idols.  Instead  of  a  man 
representing  the  sun,  we  have  a  painted  disk.  This  is  carried  out  in 
different  presentations  of  the  same  ceremony  accordingly  as  it  is  elab- 
orated or  abbreviated.  Thus,  in  one  presentation  ot'  the  MamzniuH  a 
woman  was  dressed  like  a  certain  goddess,  but  in  another  this  person- 
ification was  replaced  by  a  picture  of  this  supernatural  on  a  board; 
both  had  the  same  name,  both  the  same  intent.  Practical  reasons  led 
to  a  personification  in  one  and  a  symbolic  picture  in  the  other  presen- 
tation of  the  ceremony. 

Bearing  this  thought  in  mind,  let  us  return  to  a  study  of  the  Snake- 
maiden.  When  we  compare  her  with  other  personifications  in  the 
Tusayan  ritual,  we  find  she  is  clothed  in  precisely  the  same  manner, 
wears  the  same  symbols,  and  in  every  way  is  identical  with  the  girls  in 
the  FInte  ceremony;  she  is,  in  fact,  the  same  personage.  Our  stndies, 
therefore,  naturally  lead  ns  to  ask  who  the  girls  of  the  Flut«  ceremony 
represent.     We  have  more  to  guide  us  in  this  search. 

The  girls  in  the  Flute  are  called  the  Lenya-manas,  or  Flute-maids,  a 
name  applied  also  to  certain  figurines  ou  the  Flute  altars.  This  name 
is  likewise  a  sacerdotal  totem  name  of  cuUna  heroes  or  tutelary  deities 
of  a  Flute  society. 

The  images  of  the  Flute-maids  on  the  altar  represent  the  Com  or 
Germ  maids.    Of  that  there  is  ]iruot',  Itecnuse  they  are  sometimes 
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called  by  that  name  and  they  have  figares  of  corn  paiiiteil  on  tbeir 
bodies.  Images  of  the  same,  hiphly  elaborated  into  dolls,  arc  known  by 
the  scctilar  name,  Calako  (Corn)  maids.  These  dolls  have  character- 
istic symbols  on  the  cheeks,  the  same  rain-cloud  ornaments  on  the  head, 
a  tigure  of  nn  ear  of  corn  on  the  forehead,  eyes  of  difl'erent  color, 
and  painted  chins.  A  Cala)io-mana  is  the  same  as  tlieelUgy  of  the  Flute- 
maid  on  the  Flute  altars,  only  with  another  name.  In  the  Liilalouti 
she  is  calle4l  the  Lakone-mnid,  and  in  the  Mam::riiufi  the  Mamzrdu- 
niaid,  indicative  of  the  society  on  whose  altars  they  stand,  .jnst  as  the 
LenyiiiaAid  in  the  Lenya  or  Flute  society.  All  are  special  names  of 
the  Siime  personage,  the  Coru-maid,  MHiyinwu,  the  Mother  of  Germs. 

In  the  secret  ceremonials  of  the  Flate  it  is  not  practicable  to  have 
a  Iter  sou  iticatiou  of  the  Corn-muid  standing  for  nine  days  and  nights 
near  the  altar,  and  she  is  therefore  represented  by  aii  effigy,  which  is 
the  image  spoken  of.  But  it  is  not  desirable  that  the  uuiuitiated 
should  sec  this  image,  consequently  it  is  not  brought  out  on  the  plaza 
in  i)ublic  ceremonials.  For  this  reason,  at  that  time  the  girls  personify 
the  Corn-maids.  Hence  the  two  maids  in  the  Flute  ceremonials  repre- 
sent the  same  aupematurals  as  the  images.  They  are  the  Corn-maids 
of  legends,  the  Germ-girls,  the  Mothers  of  Germs,  Miiiyinwia.  If  the 
lA-nyiimantis  are  the  Gorn-maids,  tbeo  Tciia-mana,  the  Snake  virgin, 
Lakone-mana,  the  Lalone  virgin,  and  Mam:rihi-maHn  are  the  same.  The 
girl  in  the  Antelope  <lramatization  is  therefore  a  Corn-goddess. 

Let  us  see  if  the  theory  that  the  Tcuamana  and  the  Ijenya-mana  are 
Corn- goddesses  is  supporte<I  on  other  grounds. 

The  Snake-maid  in  the  dramatization'  holds  a  bowl,  stalks  of  corn, 
and  bean  vines;  the  Flute  girls  carry  flat  wooden  slats,  called  corn 
piiko»,  on  which  corn  is  depicted.  The  cbins  of  lioth  are  blackened, 
like  the  image  of  the  Lakone-mana,  Corn-maid.  The  entrance  of  the 
Flute  girls  into  the  town  on  the  ninth  day  of  the  Flute  ceremony  corre- 
sponds, according  to  legends,  with  the  entrance  of  the  Corn-maids. 
The  Snake-maids  whom  Tiyo  is  reported  to  have  brought  from  the 
iinderworid,  personified  by  the  Tciiamajia  in  the  Antelope  rites,  wore 
clouds  on  her  bead,  as  do  the  images  of  the  Flute  maids  and  the  girls 
who  personate  the  Lakone-mana  in  the  public  dance.  She  brought  all 
kinds  of  corn ;  so  likewise  the  various  others  with  whom  she  is  identical. 
The  so-called  3nake-maid  is,  therefore,  simply  one  of  the  Corn-maids, 
and  the  dramatization^  iu  the  Autelope  kiva  at  Walpi  is  connected 
with  her  worship. 

In  ancient  ceremonies  we  may  conjecture  that  the  gods  were  i>ersom- 
fled  in  the  kivas  by  men  or  women  dressed  in  an  appropriate  way  and 
bearing  prescribed  symbols.  In  course  of  time,  however,  for  practical 
or  other  reasons,  images  or  symbolic   pictures  were  substituted  for 
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persouificatioQS.  The  secret  oemMouials  of  tbe  Autelopes  are  still  in 
tbat  archaic  coodition,  and  the  Coru-mafal  is  still  representee!  at  Walpi  by 
a  girl  uf  the  paeblo.  In  the  Flate  riteo,  however,  tbe  Oerm-niaids  or 
-  Conimaids  are  represented  in  the  secret  ceremonials  by  effigies  on  the 
altar,  and  in  the  public  part  of  the  dance  by  persons — maideas  of  cer- 
tain pre8crit>ed  claus. 

In  the  LdlakonU  we  have  the  same  images  of  Cora-maids  as  ob  tbe 
Flute  altars,  and  personiflcationa  of  the  same  by  girls  in  the  pablic  danoe. 
In  the  Mamzrduti  the  conditions  are  the  same  as  in  the  LdlakonU. 

Were  it  desirable  to  extend  oar  comparisons  beyond  the  boundaries 
of  Tusayan  to  Cibola,  we  should  there  find  the  personificatious  taken 
by  maids  representing  the  Corn-maids  in  tbe  Klaheicey  and  Samponey, 
as  I  have  elsewhere'  described. 

By  a  similar  coarse  of  reasoning  by  which  we  have  determined  the 
identityofjTcua-mantt  (Snake  virgin),  iJenya-mana  (Flate  virgin  ],£aA;oN«- 
matta  {Lakonevixgin),  and  ifamzrdu-mana  {Mamzrdu-virgiu),  the  associ- 
ate male  or  boy,  called  TcUatipo,  Lenya-tiyo,  Lakonetiyo,  and  Mamzrau- 
tiyo  woald  also  appear  to  be  society  names  of  the  same  personage.  In 
the  Walpi  Saake-Antelope  ceremony  he  carries  a  reptile;  in  the  MicoQ- 
ioovi  Plate  altar  his  effigy  bears  a  flate;  in  the  Walpi  Ldtahmti  he  is 
CotokinunwA,  a  Sky  god.  The  only  intimation  of  his  idenuty  woald 
seem  to  be  suggested  by  tbe  last  mentioned.  He  is  the  renowned 
caltas  hero  apiieariog  iu  different  goises  in  these  four  ceremonials. 
Id  one  of  the  variants  of  the  Snake  legend,  however,  lie  is  called 
White-corn,  an  attributal  name,  no  doabt,  which  varies  in  the  different 
ceremonials  or  religious  fraternities. 

Two  variants  of  the  legend  of  the  Snake  society  have  been  published 
which  apparently  differ  very  greatly,  bat  which  in  essentials  are  similar, 
although  neither  of  these  pretends  to  be  accurate  in  details.  In  the 
variant  first  referred  to,'  one  of  seven  brothers,  named  from  different 
colored  corn,  sought  and  found  a  maiden  in  a  cave  inhabited  by  Snake 
people,  under  guidance  of  a  snake.  These  maidens  were  dancing,  and 
the  great  snake  chief  "took  bold  of  a  cloudy  substance,"  and  began 
palling,  when  a  girl,  "  Bright-eyes,"  emerged,  and  was  given  to  him  as 
a  wife.  Under  her  direutioii,  "White-corn,"  the  youth,  sought  his 
home,  and  bis  bride  was  known  as  Tciiaicuqti,  When  they  joined  his 
kindred,  it  was  "noticed"  (recognized)  that  in  times  of  drought  ber 
prayers  for  rain  were  efficacious.  The  people  desired  ber  to  erect  the 
rain-cloud  altar  ol  her  native  home,  to  which  she  replied, "Not  until  a 
c^ild  is  bom."  She  later  conceived  (in  a  tempest),  and  the  people  were 
gla4],  because  they  hoped  for  a  rain  chief.  White-corn  and  his  wife 
retire^  to  a  distant  mesa,  and  atler  seven  days  returned  with  her 
offspring,  seven  reptiles.    The  people  sought  in  theiidiMniMBtaHktB 
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kill  tlie  brood,  bat  aa  old  man  took  them  with  the  mother  and  father  to 
bis  houee.  Sometbiog  of  aokoowD  cbaract«r  happened  in  that  house, 
and  the  Snake-woman,  ber  offeprlng,  and  tbe  old  mao  vanished.  The 
old  man  came  back  alone;  tbe  Suake-woman  never  retoraed.  There  are 
many  details  which  I  bave  omitt«d,  but  tbe  essentials  to  which  I  would 
call  attentiou  are  tbat  a  young  man,  after  many  adventures,  found  in  a 
cave  inhabited  by  Snake  people  a  maid,  whom  he  brought  to  tbe  bomo 
of  bis  owu  kin.  She  gave  birtb  to  reptiles  and  disappeared.  Tbe 
name  of  tbe youngman  was  White-corn;  the  Suake-maid  was  associated 
with  rain  clouds. 

Tbe  jucidents  of  the  second  variant  are  more  detailed.  I  need  not 
mention  them,  but  will  restrict  my  account  to  the  main  outline. 

A  youth,  under  guidance  of  Spider-woman,  visited  the  underworld  and 
had  many  adventures  with  several  mythic  beings.  He  entered  a  room 
where  people  were  clothed  in  suake  skins,  and  was  initiated  into  mys- 
terious ceremonials,  in  which  be  learned  prayers  which  bring  corn  and 
rain.  He  received  two  maids,  associated  with  clouds,  who  knew  the 
songs  and  prayers  efficacions  to  bring  rains.  He  carried  them  to  tbe 
upper  world  to  bis  own  people.  One,  tlie  Snake-woman,  be  married; 
the  other  became  the  bride  of  the  Flute-youth.  Hia  wife  gave  birtb  to 
reptiles.  He  left  them  and  their  mother,  and  migrated  to  another 
country.i 

When  we  examine  tbe  legend  of  this  youth,  Tiyo,  and  bis  adventures  in 
search  of  tbe  two  maids,  we  see  still  other  evidences  of  the  germ-worship 
or  corn-worship  referred  to  above.  In  the  Snake  kivaof  the  other  world 
the  chief  told  bim,  "  Here  we  have  abundance  of  rain  and  corn ;  in  your 
land  there  is  but  little;  so'  tbas  shall  you  use  tbe  naku  [charm  liquid  to 
bring  them];  fasten  these  prayers  in  your  breast;  and  these  are  the 
songs  you  shall  sing,  and  these  the  pahoa  you  shall  make  (for  that  pur- 
pose) ;  and  when  yoa  display  the  white  [zigzag  lines  of  kaolin]  and  the 
black  on  your  bodies,  the  clouds  will  come."  "When  tbe  chief  gave 
Tiyo  portions  of  the  different  colored  sands  from  the  altar,  he  said, 
"These  are  the  colors  of  the  corn  Tiyo's  prayers  will  bring" — that  is, 
symbols  of  com.  He  gave  the  two  corn-rain  maids*  into  Tiyo's  keep- 
ing— one  for  himself  and  one  for  his  yoonger  brother  {presumably  tbe 
Flute  chief). 

I  believe,  however,  we  should  not  seek  to  identify  too  minutely  tbe 
details  of  myths  or  legends  in  ceremonial  proceedings,  for  undoubtedly 
the  Hopi  variants  are  more  or  less  distorted,  changed,  and  otherwise 
modiHed  in  recital,  translation,  and  tranaraittai. 

The  main  points  are,  however,  comparable;  a  onltns  hero  sought  a 
mythic  land  blessed  with  abundance,  and  brought  from  that  favored 
place  the  corn-rain  maids,  whose  worship  was  powerful  in  bringing 
food  and  rain. 
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Stripped  of  poetic  embellisbmeat,  the  legend  h:ie  a  practical  inter- 
pretation. The  two  iieeeasities,  cora  and  rain,  failed  the  auoient  Hopi 
at  some  early  epoch  in  tiieir  history,  so  that  they  were  in  danger  of 
starvation,  when  one  of  tbeir  number,  furnished  with  prayer  offerings 
as  sacrifices,  sought  other  people  who  knew  prayers,  songs,  and  rites  to 
bring  the  desired  gifts.  In  order  to  learn  these  charms,  he  was  initiated 
into  their  itrieathood  by  this  foreign  people,  and  to  make  that  adoption 
complete,  married  one  of  their  maids,  and,  to  save  Lis  brethren,  he 
brought  his  bride  and  offspring  to  lire  with  his  own  people.  Her 
children  were  like  those  of  ber  family  (the  Snake  clan)  and  unlike 
bis,  and  beuce  trouble  arose  between  them.  The  mother  returned  to 
her  own  land  and  the  father  also  sought  a  new  liome.  Their  children 
inherited  the  prayers  and  songs  which  bring  com  and  rain,  and  they 
were  ancestors  of  the  present  Snake  people.' 

So  it  is,  I  believe,  that  every  year,  when  the  proper  time  comes,  the 
men  of  tlie  Snake  family  who  have  been  initiated  into  the  Snake 
fraternity,  and  the  descendants  to  whom  these  prayers,  songs,  and 
fetishes  were  transmitted,  assemble,  and  in  order  that  their  work  may 
resemble  the  ancestral,  and  thus  be  more  efficacious,  they  gather  the 
reptiles  from  the  fields,  dance  with  them  as  of  old,  personating  their 
*'  mother,"  the  Corn  and  Mist  maids,  in  the  kiva  dramati:tation,  and  at 
the  close  of  the  dance  say  their  prayers  in  hearing  of  the  reptiles  that 
they  may  repeat  them  to  higher  deities.  In  other  words,  they  strive  to 
imitate  the  conditions,  so  far  as  possible,  which  tradition  Eiscribes  to 
that  favored  place  of  the  Snake  people,  where  corn  is  plentiful  and 
rain  abundant.  The  worship  of  a  Great  Hnake  plays  no  part,  bat  the 
dnnce  is  simply  the  revival  of  the  worship  of  the  Snake  people  as 
legends  declare  it  to  have  been  practii^ed  when  Tiyo  was  initiated 
into  its  mysteries  in  the  world  which  be  visited. 

Id  the  same  way  we  may  explain  the  Flute  observance  as  a  ceremony 
for  the  fructiftcatioH  of  com  and  production  of  rain.  The  Flute-youth 
also  obtained  as  his  bride  a  Corn-mist  maid.  Her  children  were  not 
serpents,  bnt  ancestral  members  of  the  Flute  clans,  and  when  the 
descendants  celebrate  their  dance,  representatives  of  her  people  take 
part. 

The  nucleus  of  the  Hopi  confederacy  is  said  to  have  been  formed  by 
a  consolidation  of  these  two  phratries,  the  Snakes  and  the  Flutes,  who 
are  reputed  to  be  of  the  same  blood,  since  their  mothers  were  of  the 
same  people.  But  the  mother  of  the  Snake  people,  TcUatcuqti,  in  olden 
time  gave  birth  to  reptiles,  the  elder  brothers  of  Snake  men.  Striving 
to  reprwlnce  the  ancestral  ceremonials,  representatives  of  the  legendary 
participants  are  introduced,  and   these  are  the  reptiles  wbicb   are 
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gathered  into  tlie  kivas.  They  are  cashed,'  because  everyone  who 
takes  part  in  a  ceremony  iuu»t  first  bathe  as  a  parification. 

While  thia  theory  of  the  Snake  dance  is  plausible,  ft  offers  no  expla- 
nation of  why  the  reptiles  are  carried  in  the  moaths  of  the  priests.  It 
can  readily  he  seen  that  it  itresapposes  that  they  dance  io  the  plaza 
with  the  priests,  but  vrby  are  tbey  not  sim|)ly  carried  in  the  handsf 
For  this  I  confess  I  have  no  adequate  explanation,  but  the  fact  that 
they  are  carried  in  the  hands  as  well  as  in  the  months  at  Oraibi  is  sug- 
gestive, esi>ecially  if  the  Oraibi  celebration  is  the  most  primitive.  If 
we  suppose  that  the  Oraibi  method  is  intermediate  in  development 
between  that  of  Walpi  and  the  ancestral,  we  may  supiwse  that  formerly 
the  participants  danced  with  the  snakes  in  their  hands.  Some  daring 
priest,  for  a  sensation,  still  holding  the  reptile  in  this  wny,  put  its  neck 
in  his  mouth,  possibly  to  prevent  its  coiling  and  hiding  its  size.  That 
method  was  startling  and  was  adoptt^d  by  all,  a  condition  which  per- 
eists  at  Oraibi.  A  further  evolution  of  the  custom  would  be  the 
removal  of  the  hands,  when  the  reptile  would  be  carried  wholly  in  the 
month,  as  at  Walpi,  Cipaulovi,  and  Gu&opavi.' 

We  have  knowledge  of  pueblo  peoples  where  the  custom  of  carrying 
reptiles  iu  the  bands  still  persists,  or  survived  to  within  a  few  years, 
bat  that  does  not  prove  that  Tnsayan  derived  its  dance  from  that 
source.  The  itarticipants  iu  the  Keresan  Snake  dances  probably  did 
not  carry  the  reptiles  in  their  mouths.  In  Bspejo's  reference  to  the 
Acoma  variant,  in  1583,  no  mention  is  made  of  this  startling  method 
of  handling  reptiles,  and  it  would  hardly  have  escaped  mention  had  it 
been  noticed,  as  it  mast  have  been  had  it  existed.  Mrs  Stevenson,  in 
her  valuable  account  of  the  Snake  dance  of  Sia,  does  not  mention  the 
custom  of  putting  the  snake  in  the  mouth,  but  speaks  of  the  Sla 
priests  as  carrying  them  in  their  hands.  The  Hopi  claim  that  the 
Eeresan  priests  never  put  the  reptiles  in  their  mouths.  Thus  the 
evidence,  such  as  it  is,  seems  to  point  to  the  conclusion  that  the  habit 
was  locally  developed  in  Tnsayan. 

The  public  exhibition,  called  the  Antelope  dance,  on  the  afternoon  of 
the  eighth  day,  is  evidently  connected  with  corn  celebrations,  for  at 
that  time  a  wad  of  cornstalks  and  melon  vines,  instead  of  the  reptiles, 
is  carried  in  the  months  of  the  priests,  as  on  the  following  day. 

The  episode  in  the  Snake  kiva  at  Walpi,  when  the  bear  and  puma 
personators  carried  cornstalks  in  their  mouths  and  moved  them  before 
the  faces  of  men,  women,  and  children  spectators,  has  probably  the 
same  sigiiiflcance.^  The  pinches  of  different  colored  sand  which  were 
taken  from  the  sand  picture  of  the  Antelopes  before  it  was  dismantled 
were  carried  to  ibe  cornfields,  as  symbolic  of  the  different  colored  corn 
they  hoped  their  prayers  would  bring  conformably  to  the  legend  of  its 
efficacy  in  that  direction. 

I  Juum.  AiDcr.  Bib.  uil  Aichcsl.,  VoL  iv,  pp.  Sl-8*. 

■Tb«  Muue  method  appewvM  luvs  eitated  elaswhen.    Amerlcwi  Autbropologltt,  Vol.  vi,  No.  3,  lg>3. 
*Joum.  Amor.  Eth.  uid  Arobiiol.,  Vol.  iv,  pp.  01,  03. 
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Wliile  this  bifid  element  of  corn  worship  and  raia  ceremonials  runs 
throngli  the  whole  feetival,  that  part  of  it  which  pertains  to  i-ain-making 
is  most  prominent  in  the  work  of  the  Snake  prieBts,  while  corn  lites 
pertain  to  the  Antelopes.  The  two  elements  are  interwoven,  bnt,  as 
would  naturally  be  the  case,  ihe  corn  rites  are  most  prominent  in  the 
kiva  celebrations  of  the  Antelope  priests.  The  Antelope  chief  controls 
the  ceremony,  and  his  priestti  dance  with  the  wad  of  cornstalks  iu  the 
Corn  dance.' 

My  eSbrttt  to  discover  the  identity  of  the  asperger  who  calls  put  the 
Eeresau  words,  '^Tcamahia,"  etc,*  at  the  kUi,  have  not  been  rewarded 
with  great  success.  He  apparently  is  not  represented  at  Cipaulovi  aud 
Cufiopavi,  but  is  personated  at  Oraibi  and  Walpi.  He  alone  wears  the 
coronet  of  cottouwood,  and  his  body  is  characteristically  decorated. 
Undoubtedly  he  is  not  one  of  the  Antelope  priests,  for  be  takes  no 
prominent  part  in  Antelope  secret  rites.  He  is  not  a  Snake  priest  in 
function  or  dress.  Two  facts  throw  a  glimmer  of  light  on  his  identity. 
The  words  which  he  calls  out  are  Eeresan  words,  and  in  the  legend'  of 
the  Snake  hero,  "Tcamakia"  is  said  to  have  left  the  Snake  peoitle  and 
to  have  been  joined  by  other  clans  at  the  Keresan  pueblo,  Acoma.  In 
addition  there  may  be  quoted  the  statement  of  the  Antelope  chief  that 
a  personified  representative  from  Acoma  joins  them  biennially  and 
assists  them  in  the  public  exhibition  of  their  dance.  It  seems  as  if  the 
asperger  who  utters  the  Keresau  invocation  may  personate  a  Keresau 
visitor,  the  ancestral  wanderer,  who  loft  the  Snake  people  in  aneieut 
times,  and  met  other  people  lh>m  another  direction  at  Acoma.  His  dress 
aud  speech  are  different,  fur  he  is  not  a  Hopij  he  is  of  the  older  stock, 
known  by  the  same  name  as  the  ancient  stone  implements  on  the  Ante- 
lope altar,  teamahia,  the  ancients,  whom  some  of  the  Hopi  claim  did  not 
come  upon  the  earth  through  the  same  sipapu  as  themselves,  but  who 
at  their  advent  were  living  in  the  far  east.* 

I  have  given  much  thought  to  the  question  why  Antelope  priesta  are 
so  called,  and  what  connection  there  can  be  between  the  antelope  and 
the  snake  in  this  nomenclature.  At  one  time  I  even  doubted  whether 
I  could  believe  my  Hopi  firieods  in  their  statements  that  they  were 
Antelope  priests,  notwithstanding  their  name,  TcUbwi/mpHya,  has  the 

tuice  1a  ma  ADl«lop«  priwit  ti  T«pab- 
vae  from  Ifae  fact  that  in  Uie  Antalope 
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I  apBcmlattoD  to  coDolDde  that  the  Snake 
oofmraTnaayan.  Thatlhe.SiwlEedanM' 
at  Sia  le  vioaely  alike  that  in  Tnaayau  there  ii  no  douht.  and  that  Aatmahad  a  Snake  daaoe  In  1B8S  la 
well  known.  A  ujlony  of  Kawaika  (Kereaan)  once  lived  In  Anlelope  valley  of  Tuaajan,  or  at  leaat 
tboruiaaruln  tbvrei:all»d  by  the  same  name  BaLaganB.wben)  there  waa  also roriDarlyaSnakedaDoa. 
Tho  Indication!  are  that  the  Eereaan  Snako  dances  are  of  the  same  aourco  as  Ihcas  of  the  Hopi,  bat 
Kereaau  worda  lu  the  Hupi  InvuMtiuu  may  admit  u[  a  dllfereiit  iulerpretatlou. 
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root  of  icHbio,  antelope.*  A  stady  of  the  Oraibi  altar  eflfectnally 
sileuces  all  doabt  on  that  score,  for  the  effigies  of  aotelopes'  beads 
form  part  of  its  parapheraalia.  I  have  no  satisfactory  explanation  of 
tlie  onnectioQ  of  the  tvo  piieijthoods,  bat  offer  thia  suggestion :  The 
Ala  or  Horn  people,  now  identified  with  the  Flute,  originally  lived 
with  the  Snake  people,  possibly  as  two  phratries.  When  they  sepa- 
rnted,  in  an  ancestral  home,  a  majority  wandered  off  with  the  Flate 
people,  but  a  few  remained  with  the  Snakes.  The  predominating  clans 
gave  their  names  to  the  two  groups,  but  althoagb  a  number  of  the 
Ala  people  remained  with  the  Suakes,  it  was  not  large.  These  Ala 
or  Horn  people  were  Antelopes,  and  their  sacerdotal  desceudaots  are 
the  Antelope  priests ;  but  the  clans  were  small  and  became  extinct,  and 
the  chiefs  came  from  the  predominatiug  Snake  family.  The  old  name 
of  Antelope  remained,  and  their  symbol  in  ePBgy  i«rsis(s  on  the  Oraibi 
altar,  bnt  the  clan  was  lost  for  a  time. 

Among  the  Flate  branch  the  Ala  people  were  vigorous,  and  retained 
both  blood  and  name,  so  that  when  Snake  and  Flute  people  came 
together  again,  in  Tasayan,  they  recognized  each  other  as  kin.  At 
that  time,  indeed,  the  Horn  family  existed  in  Walpi  in  Alosaka,  and 
he  was  naturally  sent  to  spy  out  the  character  of  the  Flute  men  when 
they  came.  This  personage  is  still  represented  in  the  Fhite  dance  at 
that  pueblo,  as  I  have  elsewhere  described.' 

Summing  up  the  foregoing  speculations,  I  am  led  to  state  the  follow- 
ing probabilities  which  may  be  used  as  saggestions  in  future  attempts 
to  divine  the  meaning  of  the  Snake  dance.  That  the  ceremony  Is  a 
rain-making  observance  can  not  be  doubted,  and  the  nature  of  many 
acts  shows  that  it  is  likewise  tinged  with  sun  worship.  To  these  mast 
now  be  added  com  or  seed  germination,  growth  and  maturity,  implied 
in  the  somewhat  misleading  name  "  Gom-dance,"  a  dominating  indnence 
in  every  great  rite  of  Tusayan.  I  am  inclined  to  believe  that  the  Snake 
dance  has  two  main  purposes,  the  making  of  rain  and  the  growth  of 
com,  and  renewed  research  confirms  my  belief,  elsewhere  expressed, 
that  ophiolatry  has  little  or  nothing  to  do  with  it.  If  there  is  any 
worship  of  the  snake,  it  is  of  such  a  uature  that  it  may  be  more  cor- 
rectly designated  ancestor  worship.  Kor  does  it  appear  to  me  that  the 
snake,  as  here  used,  is  wholly  a  symbol  of  water,  as  the  frog,  tadpole, 
or  dragonfiy.  The  reptile  is  introduced  as  a  totemic  personation  by  the 
society  of  the  Snake  phratry  to  reproduce  ancestral  conditions  in  which 
the  ceremony  was  i>erformed  ns  the  legend  indicates.  The  same 
thought  is  expressed  iu  a  similar  way  in  widely  different  Tusayan  cere- 
monies. Take  any  one  of  the  katcina^,  for  instance ;  they  do  not  intro- 
duce the  totemic  animal,  to  be  sure,  in  the  Katcina  dance,  but  they 
personate  it  by  wearing  masks.    They  thus  attempt  to  resurrect  the 

^Xot*  1ik«wEBa  tha  element  teii  Iti  Tciiairympkiffa,  SuAke  prieAt»  knd  Tciibieympkii/a,  Aatetope 
pri«.t. 
•  jDursil  uf  AtavrlcHD  Folk-lum,  Vol.  VII.  So.  iitII,  p.  »;. 
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ancient  performers  or  dramatize  archaic  celebrations.  Where  the  drama 
induces  them  to  introduce  certain  mythic  animals,  practical  reasons 
lead  them  to  personate  what  tUey  can  not  obtain.  They  personate  the 
duck  (Pawik),  and  it  is  believed  when  they  dou  the  mask  of  Paicik, 
they  become  Patctfc  katcinas,  and  thus  they  perform  the  ceremony  as 
did  their  totemic  ancestors.  Beptiles,  however,  are  easy  to  obtain; 
their  personation  by  men  is  therefore  not  necessary,  and  most  tenacious 
of  all  in  its  influence,  the  presence  of  the  snake  is  a  startling  com- 
jMinent  which  fascinates  and  survives. 

This  theory  implies  but  does  oot  necessitate  former  belief  iu  totemic 
descent.  Certainly  the  evidence  which  we  have  leads  us  to  believe 
that  the  Snake  people,  with  n  snake  totem,  believe  they  arc  descended 
from  the  Snake- woman,  or  if  they  stontly  deny  descent  from  reptiles  at 
present,  may  have  once  held  it.  Their  denial,  however,  is  only  so  much 
evidence,  and  is  not  necessarily  decisive  proof.  White  men  as  well  as 
Indians  deny  many  things  which  the  comparative  scientific  method 
demonstrates  to  be  true. 
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Tbe  valuable  article  by  Mrs  Steveoson  gives  us  aboat  all  tliat  is  known 
of  tlie  character  of  the  Snake  daiice  ainoiig  the  Eeres.  Although 
Hodge '  has  found  evidence  that  this  ceremony  was  of  late  introduction 
in  Sia,  we  may  rightly  suppose  that  the  celebration  described  by  Mrs 
Stevenson  gives  nn  idea  of  its  general  character  among  Keresan  com- 
munities. I  have  already  shown  the  points  of  similarity  of  the  Snake 
dance  of  Walpi  and  that  of  Sia,  as  described  by  Mrs  Steveusou,  and 
have  called  atteutiou  to  the  probable  meaning  of  those  similarities, 
viz,  derivation  either  from  each  other  or  differentiation  of  both  from 
the  same  culture.  The  studies  of  the  three  Tusayau  variants  of  tlie 
Snake  dance,  which  are  described  in  the  preceding  pages,  add  further 
evidence  of  relationship  betweeu  the  Taaayan  and  Keresan  Snake 
dances.  As  would  naturally  be  suspected,  the  Sia  ceremonial  diflers 
more  from  any  one  Tusayan  variant  than  the  Tusayan  dances  differ 
among  themselves,  but  the  resemblances  of  the  Ornibi,  or  most  primi- 
tive, are  closer  to  that  of  Sia  than  the  highly  difl'ereatiated  Walpi  per- 
formance. 

The  only  other  theory  besides  tbe  derivation  to  account  for  these 
similarities  of  Tusayan  and  Keresan  Snake  dances  would  be  that  of 
independent  origins,  now  being  vigorously  advocated  in  many  quarters. 
Wiiile  I  am  heartily  in  sympathy  with  this  movement  as  a  protest 
against  wild  comparisons  and  deductions  fi^m  isolated  likenesses  of 
objects  or  myths,  it  may  be  carried  too  far.  Members  of  the  Keresan 
and  Tusayan  stocks,  if  we  may  so  call  them,  have  repeatedly  been 
brought  together  in  historic  times.  People  from  the  Kio  Grande  have 
migrated  in  a  body  to  Tusayan  and  built  towns  there  or  become  assimi- 
lated with  the  sedentary  inhabitants  of  that  province.  So,  likewise, 
other  peoples  who  once  lived  in  Tasayau  have  moved  back  to  the  Eio 
Grande,  and  their  descendants  now  form  a  component  of  pueblos  like 
Laguua,  Saiidia,  and  others.  This  fact  in  itself  is  indicative  of  resem- 
blances in  ceremonials  among  these  separated  peoples,  and  when  in 
stndying  the  Snake  dance  of  Sia  and  Tusayau  we  flud  many  likenesses — 
not  one  or  two  resemblances  in  symbols  and  paraphernalia,  but  many 
resemblances  in  minute  detail:) — we  rationally  conclude  that  they  are 
derivative  and  not  of  independent  origins,  due  to  a  similar  miud  acted 
upon  by  a  like  environment. 

'American  Anlhropoloittot,  April,  IBM,  p.  134.    Inlroducsd  by  tbe  ''Cn-hlti  aoniewbal  mora  ttiui 
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The  resemblances  between  Tosayan  and  Keresan  Snake  dances, 
■whicli  become  more  detailed  as  we  study  variants  of  the  former  at 
Oraibi  and  the  Middle  Mesa,  render  it  less  probable  that  two  cere- 
monials coinciding  in  so  many  particulars  originated  independently. 
I  hold,  however,  that  we  can  not  yet  satisfactorily  answer  the  question 
whether  the  Tiiaayan  Snake  dances  were  derived  from  the  Keresan,  or 
vice  versa,  or  vbether  both  differentiated  from  a  common  source. 

Bodge '  favors  the  idea  that  "  the  former  Lagnna  Snake  rites  were 
introduced  from  the  Hopi  rather  than  from  Acoma,  where  its  influence 
was  BO  slight  as  to  leave  not  even  a  traditional  trace,"  and  he  regards 
it  quite  likely  that  the  Snake  ceremony  performed  at  Lagnna  only 
twenty  years  ago  had  its  origin  among  the  Hopi,  and  that  it  came,  not 
■'probably  irom  Oraibi,"  as  the  Laguna  people  say,  but  more  likely 
from  the  now  mined  pueblo  of  Kawaika,  whose  name  adhered  to  the 
aewly  founded  pueblo  near  the  lagoon.  The  people  of  the  old 
"Kawaika"  paeblo  in  Antelope  valley  came  to  Tnsayau  originally 
from  the  '^  far  east,"  probably  the  Rio  Orande.  The  theory  that  the 
Lagnna  Snake  ceremony  was  derived  (torn  those  Kawaikas  who  settled 
in  Tnsayan  implies,  of  course,  that  some  of  them  returned  when 
Laguna  was  settled,  which  is  possible;  but  the  question  whether  the 
Acoma  people  did  not  have  the  Snake  dance  before  western  Kawaika 
was  bnilt,  or  before  colonists  left  the  east  to  settle  in  Antelope  valley, 
is  pertinent.  If  it  had,  as  I  suspect  it  did,  the  introduction  of  the 
Snake  cult  in  Lagnna  from  Tusayau  pertains  only  to  one  Keresan 
locality,  and  we  have  yet  to  show  that  Acoma  derived  it  from  Tusayan. 
The  Keresan  songs  and  iuvocatioa  in  the  Tusayan  rites  admit  of  but 
one  interpretation.    They  at  least  were  derived  from  Keresan  sonrces. 

The  presentation  of  the  Snake  dance  and  accompanying  Snake  rites 
at  Oraibi  is  closer  to  that  of  Sia  than  any  of  the  Tasayan  variants, 
and  everything  goes  to  show  that  it  is  the  most  primitive.  The  Walpi 
dance,  on  the  other  hand,  has  become  more  specialized,  and  is  the  most 
nnlike  the  Sia  as  described  by  Mrs  Stevenson;'  bnt  the  question 
whether  the  Tnsayau  Snake  cnltns  was  derived  from  the  Keresan.  or 
vice  versa,  remains  naanswered. 

The  meaning  of  the  Snake  dance  can  not,  I  believe,  be  made  out  com- 
pletely without  comparative  studies,  and  can  not  be  obtained  from  liv- 
ing priests.  As  pointed  out  by  Tylor,  in  speaking  of  the  religions  of 
the  great  nations,  so  in  that  of  Tusayan — 

In  the  long  and  varied  conne  in  which  roligion  haa  adapted  itself  to  new  intellec- 
tual and  moral  conditiooa,  one  of  the  moat  mftrlced  proceeses  has  atFected  time- 
honoreit  Teliglous  caatoma.  whon  fonn  haa  been  faithfully  and  even  serrilely  krpt 
up  while  their  nature  han  often  andergone  transformation.  .  .  .  The  natural 
difficulty  of  following  these  changes  has  been  added  to  by  the  aacerdotal  tendency 
to  ignore  and  obliterate  traces  of  the  inevitable  change  of  religion  f^om  ago  to  age, 
and  to  convert  into  mj'ateries  ancient  ritea  whose  Tea]  barbaric  meaning  ia  too  far 
out  of  harmony  with  the  spirit  of  a  later  time.' 

'Op.fii,.  p.  ijj. 

•Elevenlh  ADDuil  RBportor  the  Bnmti  ol'  Ethnulosf. 
•PrlmitlTe  Coltare,  Voi.  :i,  p.  3<a. 
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I  have  no  doubt  tltnt  at  some  fatare  time  enough  material  willbecol- 
lectcd  to  enable  tbe  ethnologist  to  give  a  rational  explanation  of  the 
meaning  of  the  Snake  dance  from  comparative  stndies,  bnt  I  donbt 
very  much  whether  tbe  Tusayan  priests  uon'  know  its  original  meaning;. 
The  trail  for  the  ethnographer  is,  however,  pluin;  it  is  highly  essential 
that  renewed  efforts  be  made  to  record  more  accurately  than  has  yet 
been  done  the  unknown  details  of  tbe  Tusayan  Snake  dance  before  it 
ia  finally  abandoned  or  transformed  by  modifications.  Whatever  cur- 
rent explanations  are  now  regarded  aa  orthodox  by  the  priests  should 
be  given  weight  as  evidence,  but  not  regarded  as  decisive. 

Of  more  than  usual  interest  in  a  study  of  the  distributtoa  of  the 
Snake  ceremonials  is  the  following  reference,  which  I  quote  without 
comment: 

It  was  diBOovered  [Ukat]  the  Cocopabs,  like  tbe  Moquia  of  Aiizotia,  practice  tli« 
SoalcB  DancD  ceremony.  Not  far  from  their  Tlllkge  !■  an  old  adobo  house  eapeciallf 
oon»tracted  for  thii  purpoae.  Here  they  aonaally  lesort,  to  STold  publicity,  to  have 
their  Snake  dance.  Hattleanabes  ere  taken  to  this  bouse,  where  the  people  of  the 
Softke  clan  congregate  ^oA  perform  their  haxardona  ceremon;.  (From  letter  in 
Ckieago  TribaRr,  dated  Pomona,  Csl.,  October  31, 18891} 
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:isT,  botUl.encavatioQof 101 

-.burial.  In  dlffruios M,  130 


mof.  inpuebloa 


Clavioebo,  F.  S. 


laeignlfioatlanor 


CHit.d 


2<S 


Inltion 


Creil,  deBDlUoD  of 2M 

CsELLT.  origin  of  ninne  of '* 

— .  Mf  Cantom  he  CagLur. 

Chi.  doflnltkm  of 2*3 

CaiCdayajubDldlacaMed 2U 

CHICCBAMday  eymbal  dlacnaaed 329,238,111 

Cbich.  phonetic  value  of 


eanlngof 


....    aa 

.  233,241 


Chieih.  iDeaolog  of 233 

—  aymbol  In  Uaya  eodei 22S 

CB1LI.A  day  symbol  dlacDsaed 2dT 

— ,  meaningoC 211 

Chimalfopoca  codkx,  Interpretation    of 

mythic  ooBtept  in 221 


CiJFrB[:ii(B,clutlflcatiouof IH 

—  of  Canyon  deChelly,  memoir  on...  icl.T3-11B 
*-.  reaearches  among.  _  xlx,  xx,xxiil,  xrvl,  ultU. 

ixi,  xixviil,  xl.  xlill,  xlvll,  1,  III,  IitU 

CLOtATBof  rllfT  ruin  ngloB 83 

Curmisa,  ihCobtuhert. 

—  In  the  Bodices 222.2a 

—  In Tnsayan aand  plotare 278,287.300 

—  onOnlblkilli 293 

—  on  Tnaayan  altara 191,299 

CocoPA.  anske  dance  among  the 311 

COBUATL  day  aymbol  diacniaed 229 

CoLLBCnos  of  treplilneil  crania ic 

—  made  by  the  Borean lUl.xlv.l.lill.ltlil 

CoLoa  smBquBH  inthecodlce* 223,228 

_  In  Tnaayan  lojiil  pleture 278 

278.279. 387. 191 


_  in  cliff  Utb 

—  In  cliff  onUt 

—  In  cliff  rulnj 


..  182-1911      Comahchk,  study  of  the 

Iia  '  CoHBUKECHARACTERSinUayacodei 298 

125.129      _  In  Dreaden  codex 2J1 

IM  i  Co>HTBt.-CIlvlIexpedlentalncliffdwelling..      170 

119  I  CtWN.MlCAaK. 

.  113,111,118  I  Cordova, —.  on  meaning  of  mO|M<ie 228 

Chiha  day  symbol  discussed £12  i  —ounieanlDgof  fuii-laiM 231-232 

CHiNAidayaymboldiscusied  258      CoBM carried  In  Oralbl dance 193 

CHiMKinaor  ollff-d welling  manonry..  102.1i>3.1U.      —  ceremony  in  Tiiaayui lOT 

117,118,121. 127.142. 114.148.150,151, 159,180  '  —  dealractiOQ  lo  Troano  codei 117 

Chin  Lib  VALLEY,  minaln. 80  j  —  in  tlopl  mythology 801 

Chiribiab.  ■  Zspotec  goddets 255  i  —  cuRlraled  by  tba^favaho 84 

CmTLijt.  we  Chilla.  -^rlieaconnecledwlth  snakedonee SOfl 

CsoAB  symbol  Id  Troaoo  codex 21*     — ,  si([ntHcanceof 33» 

Chocb,  meaning  or 237      —  aymbolsin  thecodlcea 218,220,242 

CaoCD,  meaning  of 242      —symbollcoreardlnal  points 291 

CnoiCH,  meaning  of 234  j  —  used  in  Tuiayan  ceiemony 279,280,292 

Cholcih. equivalent  to  zoUi 233  ~,riMeal. 

Chooch,  meaning  of 237  '  COBN  aop  in  Uay  a  hieroglyphs 210,217.220 

CHBiSTiA.i[Tr,  hoirregHrdedbvlbeHupi..      299      CoR.iiuiD  images  on  flutealtar 309 


doy  Google 
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CoiN-iuiDpenatiateil  In  Hopi  dauoM 300  i  DEnmeK,  loni-boles  ui  evidence  of 135 

CoRNBTAUfaluCliAalaviaDleliipaiUncc...      283      —,  eipedienl*  for.ln  oliff  dwelling* 110 

—  iDHoplinakedatim i§4,3oi  '   ItKFiNan'KBiiiB,  to  wh»t  attributed »1 

—  inOnlhlkldl I»7  I  DKiTisa,  il»y,  in  Maori  cilendM its 

CoBTiaUNmPtX,  Mtaniymbol  in JM  |  Dsiiaiioiiv.clawiBiiiitloii  sf ivi 

— ,cauiuday*rml»ltn !M      DE%-iu>FMUn' or  oUff  dvetllDgt «8 

— peftumajmbiil  In Ml  I  ^ nf  pueblo archilcctan ISS 

— .citniaymbolin 231      Dliuiliuels  by  primiUTelrepblncn SS 

-^.diarasilaDoraymboliin 2M,21t  '  DiNviomE.  WilLIaU.  craola  pbotograpbed 

— .rtnvmbolln 2«         by IS 

— .iraymboltn Bt8      —.work  or ix.  xill,  iilil.  iirl.  iitII. 

— ,  Inn  aymlMl  !n 229  iili.iiiTlli.illi.ilT.livlii.liH.livU 

— ,niuI>ifayinballD 23T  DurTORTlO!!,  facial,  or  PernrUn  cranlnm...       42 

—.MaymboHo 239  l>ISTB[BDTIOlt  or  clitT  rnlna  In  UgCbidly.  lM-157 

—,  phonetic  plrnienta  of  symboln  In 23S  ,  — ,  nr  CLAiiaiFlciTIon. 

CO91IO0OSV  or  tlie  Hopl ■.00-303      Divination  in  uvagery 21 

—  ori]ieMuy»a( Kt      Doo  ear  stnbol  In  Iherodlcea Zm 

CosTUHBBT  in  Tauvan  ceremotiv 2N.  '  I>oa-EVEBTHBo^ln  MeiLcan  cmlioe* 242 

3»t.iM,iK.S0*  I   DooiiLiLae»..acriflceor. 211 

CoTm.HW'OoDoarooEt  worn  lu  (uakedanc'i.'.      306  i  I>oo'Liek  AXiUAtaln  tberodkea 22II.22* 


—  UUVEslnTiuayanrvmiionr..  282. 283, 2S2, 2M      Doo  BtHBm.  in  Dreed«u 
LniedinCipwilovlaDBkedBni* 284      ^InUsyaf 


CuzCAQL'AUHTLi  day  Bj-mbol  di 

CIIA.11A.  (ff  TupBun.vn.  Dohenhch.  JUw  En.,  nfcrenp 

Cbessom.  H.  T.,  ivvlew  oficork  of iivi         Blanca 

Cuosseymbolintbofodior* 232,250  Doobwats In  cliff  dvelllnga.. 

CicH,  meanlDB  or 21T  111.I2S. 

CccHpACU, meiuilns or. JM.ISl  I  _.  notclird,  in  d 


228  I  —partlaUy closed... 
neaningof 227      — .  w  OpeRiicob 


ijtri  KuTi.  Dorset,  J.O.,  obituary  of .. 

CvBHC  asTnbolin  ■'         " 


CvRopAvi,  (nakacetemonyiit 213.287-289  iitII,  mif.  iiivl,  iiiriil.  Iiil.  Iiilil 

Cvn  pecVedincock 138      Dots  oenncoled  with  Maya  gtypha K3, 

CCKViuKBAX  Inclalona  in  primlliTe  trepbin-  221, 23S,  138. 211, 2(3, 2M 

ing »     Drain  In  Cau  BlM>u no 

CCBHixi).  F.  H.,  on  cardinal  points  lu  Zalll  ,  DrebIXNCoDBI,  aJtauaymbul  in W3 

ceronioniw !o7      _.  atftaliymbnl  in 221 

— .ouceramonUlflre 100      —,  An.  symbol  in 3IS 

—,  on  ceremonial  renewal  of  kiTaa 177      _.  bird  aymbola  in ZSS.Ml 

-.ondllTroiDB 1S3      -.  bardenbaareiaaymbolliHl  In 247 

-,eahiu  day  symbol  Id tU 

-,  eauac  day  symbol  in 29« 

-,«i  symbol  in !*» 


IXtWi.  .<xl»,  .11,  xUv,  xUl,  111.  Ivi.  I«Y 
ti-ra.«.Kl-Tz. 

—.  cib  symbol  In 

..      252 

Ctciafedia of  Indian  tribv*....  li.lvl.lxl<,lxEii 
-,  «v8»NoNniT. 

233 

210,25S,2W.MI 

D.nCmSNAK.  DANCE. 

-,»oI  symbol  in 

—.•nnliic  symbol  in 

— ,n:a.vmbolln 

224.238 

-  Of  tbc  Maya  year i.v.  IW-Ste 

23a 

-.a*rp«nlaTmbolln 

10».  US.  121. 147,  IM.  177-191 

DspJi  BYMBOL  in  Uayacodfi 

Dlr^BAB,  r.S.J.,  layflgurea 
DfTT..|..C.E.,  cliff  ruin  regio 

udei 

DKFCN9E,  abaenre  or  mollTe  rur.  in   cliiT 

ruins 101,142,113.  IS4. 170,  IH,  107 

-.bomoTlllaeealocaledror Ill 

led  by 

icrlbwl 

..    Ivili 
>y       82 
..      I2t 

=,  Google 


P»ge  I 
EdiyajmboldLacnMcd 1*3  ^  FLm slur,  corn-niald  Inuge* oc 

—  HYMBOL  in  Iheeodleo 251  —  pnple.  nnl 

Eab,  k<  Doa-En.  Foot-holes,  . 

Eabth  lymbol  Id  BorEian  codex lit         of 

Earth  mm-lD  TrDuanxlsi illlll  FormiIIIDER,- 

EABTHMOTHEBaTmballnUBjBlilerdglyplii.      251  FftR&TEUANN, 

Earthquake  lymbDl  in  Ibsrodlcaa 2S!>  gl.vpha 

£b  •iBjaj-mboI  dltcniiHil 213  Fox  SKIN 

ECHE  dif  aymbol  dlacuHcd 248  ] 

ECHEilRKlA.  — ,  on  ■Utlsrlcaottnpbininf.        IS  FCENLEi 

Eduiab  da^  Kj  mbol  dlacuaaed 2U  Fl'LLER.  1 

£■  d>;  g,<nnbu1  lUaciuwed 2H  — ,  on  mei 

EMECATLda}'H]rinboldl>rn(Mtd 21J,210,2MI  — .onnici 

ELABdayBjiulnldiKDUfl lao  I  — ,onZ«| 

ELEVATi:4a,  method  of,  tn  tnpfalnlDE GO,  SO 

£li-A-Ta£-a[.  Kavaho  dbdo  of  Canyon  da 

ExciNAS,  Pasctai,  BcrTlcF* rendeml  bj...  Ixlti 
EnvinoNHEirT.  ril1ageait»lnanen«dby..  1S3 
EaPEJ(i,A.ns,Arainiisnikedaunau(«dbf.      305  ' 

EBTHKTOLixiy  dfBniMl jt1-it11  I 

Euon  day  ayinbol  dlicuMed 213 

ExoRcuK  reprCARilHl  In  Maya  glypha 218 

EiFLORATios  by  ihe  Bureau lil-livl 

ElK,  dog,  aymbol  In  MayacodiCM 212  i 

—  InMayaglypha 237 


Ficui.  OBCoa&TiOH  In  Touyui 

—  ofClpaulovl  make  prleata 

—  inOniblanakBdaiH* 
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F>C< 


in  of,  with  anake  pcopla 301.307 

c«»l  to  cUff  hopK*  by  meana 

1M.IM,  H2,l*e,lM 

'.rltfd  on  HaviilAiiniaaatrra.      211 
E.,  on  Bt|pilflc*DCe  vl  certain 

2S0 

*  part  of  Tusajan  coatuinsry...     282. 

2s:i,2B1.2W 

:  roDEi.niDtiMen  pictured  In.-      211 

.  A.,un  mttaiBg  ot fv-lana 231 

linBoflM 2«1 

iiuEorMa.^cW 22t 


xli,  ilT,  i]li.UI.Ivlll.  Illlil,  llliT 
Gato,  j  h  Kai, 
GEOOBApHfotcliff-rDin  region ta 

GtBMMOTHHlof  thellopi i»l 

fiHAMA-fday  nytnbol  dlscnaacd 22« 

Giu.  DkLaxcei  W..  work  of lisli 

'  GoontG'DnowN.acknowledgnienla  to....      rlU 

Gop*.  deDnition  of Z» 

I  GOPAA day  aynibol  diacnaanl 248,291 

2S2      G<iUKi>lnOnibiant<lopedaBce IM 

283      —  pUced  on  Onilbi  alUr 291 

~       yan  ceremony 290.281,282 


142 


IGBA 


.  of  the  pnebloa IM  ;  Gram  aymbolin  the codlcea 241 


FlASTINO  during  Tuaayan  anake  dane 
Feather  depoaltnl  on  Tnaayan  altar. 
Feathesed  BTBiMDit  In  Clpanlovi  oercc 


—  onOralblalUr 

Fbatherb,  antelope  prleita  d« 

—  in  Oraibl  coitumery 

—  in  anake-duire  coatninery  ■ . 


GRIKDIMO,  (re  UAWUia. 

Gtdi,  meaning  of 

'    'BymbDldiaeuaaed.. 


—  inOraibiklvi 

—  on  Oraibl  ant«lape  altar 

Fiwnes.  J.  -v..  memalr  by,  i 


in  CipAulori  al 


288  Gl-I 

ll»2  I  GL-tLAdayaymboldiKoaaed 221 

^2      tii'EZA-oi;iFA,deanitlnnDr. 2je 

18,281      Go  day  symbol  diacDued 21S 

f      GL'Uday  iynboldlaciuaed 219 

19,280      Gi'iLLOodayaymboldiacDsaed ss: 

2^      GciPA.  doBnitlon  at 2S( 

^      GciHAN.—,  on  moaning  of  ton 22e 

2» 


— ,  on  cardinal  dirvrtiona  in  te 

-,  reaearclieaby 

Field  deities  in  Dreeden  code 

FlNAKCIAI.  BTATEHINT  of  the  1 


Tuaayan  Hand  aynibol  in  tbe 

111,  iTli.  »T-312     Hako,  abMoco  of  ani 
nonien 2ST      Hanuman.  aHlndni 


..    .    llIIT 

21 

211, 221, 2&; 


FiBi  imBOLlnlhacodlcei 

FlBBPLACB.  tn  C'HIU.-IEy.LtKE  StsrcTrRE. 

FiBH  BTHBOLlnlbecodloeii I41,2<1 

Flrtcheb,  Robert,  on  prlmillre  trephin- 
ing   12.18,17,18, 

FuKT  BTHBOLB  in  BoTglan  roiV 
Floobs  ofcKffdirelllsgBdlacui 
Florida.  BrthMlaflonweBrcbe 


{■belly 

Hawaiian  and  Central 
almllBrillM 

—  and  ZBpot«c  termaoc 

—  mythology,  moneUra 
Bae.  meaning  of 


lingDUtic 


I.  C.D..cllff^]weller 
HCHOM  symbol  In  Dreaden  coi 
22H      UcHi;r,m< 

ISS,1S7      BEARTflEUreeluk 

In    .    BtCAaTOTHEISM  dt 


■nlngof.. 


dDyGooc^Ic 


INDEX 


in 


.  A.,  u  ■Dthorlt;  for  ptkeMil. .      Z48 


m  uieiinliisiif 'Ai 

in  DMBning  of  th 
m  tneonJiig  of  rk 

in  mnnlns  of  ka^ 
m  meiuing  nf  ka< 


HuHBUiftobul  in  thacodloM ttt 

Hci(AaPDd«Tifmboldluiw«d 3e2 

Bi'MAPV.  in  Cenlnil  Ameriaa  mftbolsgy. .      tS 
HuBAKtMlnthsPapolVub 2a).22t 


,g«fma»it.. 


— ,011  meanliiE  or  > 

—.ODiDeao  logoff 
-.DPniMiilnguri 


iiioua 


igof  nUi 

igof  ifolreaMI.- 

icTtiaeotak.. 

i«H/>rlnbol.... 


oldiHUBtfld 

blijautepdv.- 


E  ajmbol  dlacuHod Wt 

>x  ■7niboI  4i*cu«Mid Kl 

A  BOidsin  PcraTlancranlii ^^.S2 

ed  In  priniitlTo  mphlnlng .       13, 


BEBALDRr,  Klona.  gtad;  of- 

HERMaltachcd  to  prayer  Rtlclu 

Hbwitt.  J.  K.  B.,  reaearchci  by  — 
xilT,  ixTii),  mil.  I 
ili,ilT,illx.Ui,ltlli 

BicB.  phonetic  nlae  of. 

B11BUOLYPH8,  cork  In 


BiLLEU,  J.E.,craDlkpbi>tognpb«d  \iy... 
•l«nln 


Hmyadelt}- MJ.asl 

.oftbetpon IM 

di;  If  mbol  dlecaned £3) 

Amj  i^bol  dlKnued 2tS 

CHEBLTiz.  >  Zapolao  (odiliu 2S$ 

IxcHKL,  B  Unjaddtf....... SSI 


JiCAL  conitrnetlon  In  C*w  BUnoa 

—  coDitrnctlou  In  pa«blo  region 

Jacesoh,  ^V.  H.,  cliff  ruluadeacrlbed  b; .. 

Javahese,  mytblc  birds  of  tbe 

— .  mythlo  mooiten  of  tbe 

JrooLEBT  is  uvagcrf 


I  EabtIX,  tcsplilningpncttoedb;tbe. 


— ,  vind  god  Jb 

HlX,(«  BALAMi    li. 

HuCH.  plionallc  valoe  11 

UouiE,  F.'n'.,  Il*t  of  Unnao  publlcalions  1  Kak  irmbol  Id  Uiya  blerogl jplii. . . 

bj ci-citi      KANaymboldlKaued 

— .  on  Etrwan  and  Tanoan  anaks  rlani 8U  j  SANA.f,  m  Ran. 

— ,on  origin  of  Serriwn  anakadance. 310      Kakcab,  deBnillon  of 

-,ou  origin  of  Siaanakedance 3TO  ,  Ka«1l,  moaning  of. 

— .rcKarebnb; ii,iiiil-     — .awCAiiEL. 

lEvi,  iivll,  ml,  ixiTl,  iiiTllI.  I  EAKKtx.  deDnitloD  of. 

il.  iliT,  ilili.  111.  1t1,  lixi,  Luvil  '  —  aynibolln  Uafaoodl»a 

BomiA!!,  TT ALTER  J.,  memoir  by,  cited —       llv  1  Eapak,  deflullion  of 

iTdaj  aymboldl 


UOK  definition  of. 

BOKUL  aymtiol  dleouaaed 

BouiU,  W.U..cliirrDlnade 
— ,  oa  chlroney.Lku  atructot*! 

'-,  rsaearchsa  by 

HoKET  aynibol  in  Troano  codi 

Boocu.  meuilDg  of 

Hon  origin  of  rertalu  ellfl-  m 
— ,  alndj  of  aucleni  raina 
~  tradition  regardlni;  cllt 

— .  .wTlSAIAS. 

HoKN  PEOPLE  Of  Toaayan 
Buck,  maanlngof 


KalTHLAXET.  reaearcbiM  among  the IxT 

K'ATIC.  It  K-AT. 

Eawaiea  colony  In  luiayan 306,310 


'  —  wonlal 


iftbe. 


idBopiai 


■  InHoplanaka  dance.. 
I  '  KBBx,  K.  B..  CasaBlancaakeb 

1      El,  .leBnilionof 

I  ElLT*  of  ulelopa  prieata 

T      .— of  Coflopavl  anaheprieata... 

a      —  oronJblanakedaocera 

t     — ofTuaayandeacribDd 


d  by  Google 


Eo  ifmlMl  Id  ths  Godice* :33,Z3S,I«3 

SlMlSBOBOL'DH,  IrSnl.  hLdU  glfpb  plftund 

bj !» 

EUCJCBKAKHO  reprcHSteil  <D  th*c«llo«s..      218, 

KiNi-NA-E-ui.  N^abo  nune  of  Ciu  BUucm      UU 

KiovA,  reaekTcbN  unoDE  Iha itlll, 

xivlil,  ill,  ilii.  t.  Kit,  It,  liv,  Iili 
SiBiBDil  L-llff  dwelling  anitoKOii* 108 

—  or  brnsh  ihelUr S2 

—  ended  in  Clpanlovl  cwenionj Ml 

— ,  funcliaD  or.  Id  auakB  dance 28S 

— ,  how  ronMrnrled  nt  Ciinapavl M« 

—  uf  TuMj-an  dencribnl 2W 

SiVAB,  obacnceiit.  in  fannlns  villages IM 

— ,  dlatribulfoHDf,  IncUffmina IBT 

— ,  fuDcilon  of IM 

— ,  hovcntw^ HO 

— .Iiovplaelfral.... 1»1 

—  in  cliff  ruini IM,  lul.  ns,IH, 

121. 124.  lU,  137, 13S.139,  111.  14!,  113,  ITl-lS! 

—  In  Muramj- Care  rain US 

—  in  PakaBlil'liini  rain W 

_  of  Caaa  Blanca  dsscribed 107 

—  oriinnaualiiie K 

-.odslnof. Bl 

—.  prevalence  of.  In  pnebloHiiUH W 

Khife  bioh  amioig  iDdlana 232 

Kl-ch.  nteauiiii  of. 2^ 

KUKL-LCAK,  elameDUoftbeteim 225 

Krrz.  daflnitlQDor. 2«1 

—  armbal  Id  Tnwno  codex 210,203 


LlA,  tttQm;  Qrtt. 
Laili.  Ht  Gvt, 

I.AAKI-lI'MilZA.  dBflnlUon  of 

Laba,  («  Lapa. 

Laguha,  snake  rlt«a  at 

Lalakonti  csremonj  of  Tnuyan 

I^UIAT.  ind«A  aymboU  com  pared 

—  da.vs.vmboldlKnHcd 

lutuHATda;  symbol  discnased 

Laka  day  armbol  dlacataed 

Lakd  BEaaitnrg,  (M  KorC*.  C.  C. 

Lakda,  — ,  oAou  symbol  given  by 

— ,  6™  symbol  glTtnby 

—,  (a  symbol  EivEBliy 2U,!38, 

— ,  caftan  day  symbol  given  bj 

— ,  eauae  *}aj  aymbolEiven  by^--' 

— ,  cAucAan  symbol  given  by 

— ,  rfft  symbol  given  by. 

— ,  cim  i  symbol  giTsn  by 

— ,  riled  on  BDlDe-A.bia 

—.  cited  on  Maya  sacriflces 

— ,  eueniymbol  given  by 

— .  eaymbolof. 

—.  rt  symbol  given  by 

— .  form  of  aHal  ■yrobo)  given  by 

— ,  (symbol  given  by 

— ,  fit  symbr^  given  by 

— .  luterpnlBlion uf  symbols  by... 


-.  tail 


221 


— ,  ti  Hjinboi  IntiTtirelrd  by 211) 

— ,  inasynbulglvenby 211 

—,  Bimsymbol  given' by 250 

— ,  malae  aymbol  given  by 237 

—,  D  symbol  given  by 218,221 

— ,  Mday  symbul  given  by 33V 

Lao  day  symbol  discuased 2(2 

Lafa  day  symbol  dlsousKd 23S 

Law  of  iDOUstrosltlea 21 

Law  of  tbedevelapmeuturfabltt 22 

I,E.  meaning  of 210 

Lkc.  meaning  of. 2SI 

Lui.  meaning  of 23S 

LEMLAaHET.  meaning  of. 210 

LiAA,  H4  Qui. 

LiBBABT,  growib  of  tbe ii,  ixlli,  liiii 

LiBSTis,  Sir  Joseph.  BOTgical  operatloD* 

by 20 

LloHT  lymbol  Inthecodlcet 23T 
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